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This feasibility study (FS) presents currently available sampling data and develops and
evaluates remedial action alternatives for mitigating dioxin contamination in off-site
areas of the Vertac Inc. site in Jacksonville, Arkansas.

PURPOSE

The purpose of this FS is to delineate the extent of 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) contamination in designated Vertac off-site areas and to provide information
that will allow the US. Environmental Protection Agency (EPA) to determine

apprapriate remedial actions to protect public health and the environment.

A remedial investigation (RI) and FS were conducted previously for the Vertac off-site
area. The final RI and FS reports were released in 1985 and 1986, respectively. The
present FS supplements the 1985 RI by presenting sampling data collected since that
RI was conducted. The present FS revises the 1986 FS. The need to revise the 1986

FS was motivated by the following developments:
. Several major sampling efforts have been conducted by Hercules Inc.
(one of the potentially responsible parties, or PRPs) and EPA that

further define the extent of off-site TCDD contamination.

. The Agency for Toxic Substances and Disease Registry (ATSDR) and
EPA have delineated site-specific, area-specific TCDD cleanup levels.
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Remedial technologies that are potentially applicable to TCDD

contamination, such as incineration, have been further developed
evaluated.

In October 1986, Congress passed the Superfund Amendments
Reauthorization Act (SARA), which amended CERCLA and set

and

and

new

requirements for the Superfund RI/FS process. Chief among these maw

. . . . | L0
requirements is the preference for remedial actions that permadeggly

reduce volume, toxicity, or mobility of hazardous substances, and that

meet federal and state applicable or relevant and appropriate red uird-

ments (ARARs).

In October 1988, EPA released the Interim Final Guidance for Co
ing RI/FS Studies under CERCLA.
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Some remedial actions have been implemented in off-site areas at Vertac

since 1986. Contractors for Hercules Inc. have removed

contaminated soils from developed residential areas in the Rocky Blianch

Creek flood plain. Access to certain contaminated areas in the
Branch Creek flood plain have also been restricted by fencing.

SCOPE

0me

ocky

Areas within the Vertac off-site investigation area that are included in the scope of this

FS are:
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. Wastewater collection lines between the Vertac Plant site and wastewater
treatment facilities, including 10,350 feet of active lines and 4,350 feet of
the abandoned Rocky Branch Creek interceptor.

. Old (abandoned) sewage treatment plant (Old STP), including clarifiers,
trickling filters, sludge digester, sludge drying beds, and surface soils.

. West Wastewater Treatment Plant (West WWTP), including the 3-acre

aeration basin (lagoon) and two 22-acre oxidation ponds.

. Rocky Branch Creek and Bayou Meto flood plain, including the
residentially-zoned area south of the Vertac property line and north of
the fork in Rocky Branch Creek.

Rocky Branch Creek and Bayou Meto sediments.

With respect to the Creek and Bayou sediments, EPA, in conjunction with ATSDR, has
determined that the TCDD levels in the Rocky Branch Creek and Bayou Meto
sediments less than 2.3 ppb do not pose an unacceptable health threat (see
Appendix A). In addition, EPA believes remediation of sediments to levels fully
protective of aquatic and terrestrial life and for unrestricted environmental and
recreational use is not feasible. Therefore, EPA plans to propose a remedy for the
Creek and Bayou sediments that includes a continued ban on ingestion of fish and
funding of environmental monitoring, but with no direct action for the low-level TCDD
concentrations in the sediments. Consequently, remedial alternatives presented in this
FS will include the above remedy for the Creek and Bayou sediments. Development

and evaluation of other remedies for the sediments will not be included in this FS.

iii
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Two issues related to the Vertac site that are not included in the scope of the furrent

FS are being addressed as part of the onsite RI/FS. These issues concern pot
contaminated groundwater and previously excavated soils that are currently st
bags on site. Contaminated and potentially contaminated groundwater witl
Vertac Plant Site is being addressed as part of the Onsite RI/FS conducted
PRPs. Groundwater contamination found to have migrated beyond the plant

be investigated as part of the Onsite RI/FS. Similarly, remedies to address th
currently stored onsite will be developed and evaluated as part of the Onsite F§

BACKGROUND

The Vertac Inc. Superfund site (Figure 1) consists of the Vertac Plant site (or

ntially
red in
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by the
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area) and the Vertac off-site area. Phenoxy herbicides were produced at the [Vertac

Plant site for more than 30 years. TCDD is an impurity formed during the production

of one of those herbicides, 2,4,5-trichlorophenoxy-acetic acid (2,4,5-T). TCDD-cq
nated herbicide wastes were discharged into the sewage collection lines and into
Branch Creek, a small stream that flows into Bayou Meto. Subsequently, the

stream wastewater treatment facilities, and water, sediments, and flood plains of

ntami-
Rocky
down-
Rocky

Branch Creek and Bayou Meto became contaminated with TCDD. Contamination of

these areas has been confirmed by several sampling efforts in the off-site investigation

area. The wastewater collection lines that are part of the off-site investigation ar

shown in Figure 2.

Table 1 is a chronology of events related to contamination of the Vertac site.
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Table 1
Chronology Of Activities At The Vertac Inc. Site (page 1 of 2)

Year(s)

Activity

1930s-40s

Arkansas Ordance Plant occupies site and produces munitions.

1941

Arkansas Ordnance Plant wastewater collection lines constructed
between site and Old STP.

1948

Site purchased by Reasor-Hill Company. Pesticide production begins.

1950s

Reasor-Hill begins producing phenoxy herbicides 2,4-D, 2,4,5-TP
(Silvex), and 2,4,5-T (2,3,7,8-TCDD is a contaminant formed during
2,4,5-T production).

1961

44 acres of oxidation ponds constructed. City of Jacksonville permits
discharge of pesticide plant wastewater via collection lines to Old
STP/oxidation ponds.

Site purchased by Hercules Powder Company (now Hercules Inc.).
Phenoxy herbicide production continues.

1964

Hercules builds pretreatment facility consisting of equalization and
neutralization.

1967-68

Hercules produces "Agent Orange," a mixture of 2,4-D and 2,4,5-T.

1969

3-acre aeration basin constructed. Pesticide plant wastewater now
conveyed to the west WWTP (aeration basin and oxidation ponds). Old
STP facilities taken out of service.

1970s

Arkansas Health Department bans commercial fishing and issues
advisory discouraging consumption of fish taken from Rocky Branch and
Bayou Meto.

1971-76

Hercules leases plant to Transvaal Corporation. Production of 2,4-D
and 2,4,5-T continues.

1978

New Rocky Branch interceptor constructed; old interceptor abandoned.

Transvaal reorganized, through bankruptcy, into Vertac Chemical
Corporation.

National dioxin survey identifies Vertac site as potentially hazardous.

1979

EPA bans most uses of 2,4,5-T. Vertac ceases 2,4,5-T production but
continues producing 2,4-D with same equipment (creating potential for
continued TCDD contamination).




Vertac abandons site, discontinuing stabilization and drum maintes
operations.

Hercules remains onsite to operate leachate collection and treatmy
facilities (treated wastewater discharged to West WWTP).

EPA site investigation identifies approximately 28,500 leaking and

Table 1
Chronology Of Activities At The Vertac Inc. Site (page 2 of 2)
Year(s) Activity
Consent decree mandates recontainerizing thousands of pesticide waste
1980 drums, construction of barrier walls and French drains, capping landfill
areas and the equalization basin.
1982 Vertac reportedly eliminates potential for cross contamination of 2,4-D
by TCDD. o
[
1983-85 |RI sampling conducted in off-site area. 0
1984 To prevent off-site migration of contaminants from the Vertac Plant™
site; court orders Vertac to construct slurry walls and French draip ¢
systems, extend clay caps, and drain and fill cooling water pond o ©
Rocky Branch.
1985 Vertac Off-site RI final report released.
1986 Vertac Off-site FS final report released
1987 Hercules sponsors sampling of off-site area.

lance

ent

deteriorated drums of pesticide waste onsite. EPA starts onsite dium

management activities.

Court orders Vertac and related corporate entities to place assets
receivership for environmental liabilities relating to the Vertac site
contamination.

into

1988-89

Hercules conducts fine-grid sampling of off-site area.

Hercules, acting on an Administrative Order on Consent, removes
contaminated with greater than 1.0 ppb TCDD from developed
residential area of Rocky Branch flood plain.

EPA continues onsite waste inventories and drum management
activities.

soil

1989

Work begins on RI/FS for Vertac onsite operable units.

CVOR195103.51




DATA SUMMARY

Data on TCDD concentrations in the off-site areas are available from several
investigations. These investigations and the resuitant data vary with respect to time,
sampling protocols, and Quality Assurance/Quality Control (QA/QC) procedures. For
the development of this FS, the most recent sampling data were used. Further, in
areas where both grab-samples and fine-grid samples are available, data from the fine-
grid sampling are used. This approach is based on the following:

. Environmental concentrations may change over time due to a variety of
mechanisms, and the most recent data should be closest to current

contaminant levels

. The fine-grid sampling protocol used in 1988 and 1989 generally gives
results that are more representative of actual environmental
concentrations than does grab sampling, which was used in previous

sampling efforts

. The recent sampling efforts were subjected to more rigorous QA/QC

than were earlier studies

Sediments in the wastewater collection lines have not been sampled since 1984. At that
time, the active sewer lines were found to contain TCDD concentrations as high as
200 ppb (these samples were collected from the two manholes closest to the Vertac
Plant site). Sediments in the abandoned Rocky Branch Creek interceptor contained
TCDD concentrations as high as 70.5 ppb.

Fine-grid sampling of the Old STP grounds in 1988 indicated that the sludge-drying
beds contained as high as 2.79 ppb TCDD; the soil surrounding the siudge beds

CVOR195/101.51
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contained 1.01 ppb TCDD; and soil surrounding the other facilities contained less than
1.0 ppb TCDD. Several of the Old STP treatment units were also sampled in 1984. At
that time, the sludge digester contained TCDD levels as high as 12.46 ppb, the east
primary clarifier contained 1.62 ppb TCDD, and the west primary clarifier contained
0.23 ppb TCDD.

—
concentrations of 2.83 ppb in the southeast quadrant of the aeration basin and 1.41 ppb

in the northeast quadrant of the aeration basin. Samples taken in 1988 fro ?

western half of the aeration basin, the north and south oxidation ponds, and the ngﬁq\ll
delta sediments in Bayou Meto found TCDD levels that were less than 1.0 pi H=dr
nondetectable. Similarly, sediment samples from the outfall ditch in 1984 (the most

recent data available) contained nondetectable levels of TCDD.

Fine-grid sampling in 1988 of sediments in the West WWTP facilities found TCDD
€

Rocky Branch Creek flood plain soils in the residentially-zoned area south | the
Vertac property line and north of the fork in Rocky Branch Creek were sampled jusing
fine-grid techniques in 1988. Sample analysis indicated that a strip of land on|both
sides of the west leg of Rocky Branch Creek contained TCDD in excess of 1.0 ppb, as
dida drainége area just south of the Vertac property and west of the east leg of Rocky
Branch Creek. Hercules Inc. has now excavated and removed soil containing greater
than 1.0 ppb of TCDD from developed residential areas. This contaminated soil i§ now
stored in plastic bags on the Vertac Plant site, However, soil containing greater| than
1.0 ppb TCDD remains in undeveloped residential areas. A narrow strip of land with
TCDD in excess of 1.0 ppb extends approximately 1,700 feet from the Vertac property
along the west side of West Rocky Branch Creek, including a 200-foot section of soil
containing as high as 9.65 ppb TCDD just south of the plant site. Another pargel of
land with greater than 1.0 ppb TCDD is on the east side of West Rocky Branch Creek

extending approximately 1,300 feet north from the confluence of the east and wcs* legs
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of Rocky Branch Creek. (The soil north of this land to the Vertac property was

excavated previously.)

All other areas of the Rocky Branch Creek and Bayou Meto flood plains sampled
during the 1988 fine-grid sampling showed TCDD levels that were nondetectable or
less than 1.0 ppb.

Only two sediment samples from Rocky Branch Creek and Bayou Meto showed
concentrations greater than 1.0 ppb TCDD. A composite sample taken in 1988 on the
west leg of Rocky Branch Creek between zero and 500 feet from the confluence of the
east and west legs showed a TCDD concentration of 2.3 ppb. A 1987 grab sample
taken by Hercules showed a concentration of 1.2 ppb at the confluence of the West
WWTP outfall and Bayou Meto

QUANTITY OF MATERIAL REQUIRING REMEDIATION

Thi volume of material considered for remediation was estimated based on the most
recent sampling data and the area-specific TCDD action levels recommended by the
ATSDR to EPA. These levels are described below. Table 2 lists estimated volumes of

material considered for remediation.
TARGET CLEANUP AREAS AND ACTION LEVELS

ATSDR reviewed the 1985 Vertac Off-site RI Report and assessed the human health
significance of the contamination and the need for off-site cleanup. Based on their
evaluation, ATSDR developed guidelines and criteria for remediation of TCDD-
contaminated materials in the Vertac off-site area. The following levels were derived
from the 1989 memorandum from EPA to ATSDR (Appendix A) and ATSDR

recommendations (Appendix B).

CVOR195/101.51
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(1.0 ppb <TCDD <5.0 ppb)

Table 2
Volumes Of Material Considered for Remediation

Area Volume
Sewage Collection Lines
Sediment in active lines 10 cubic yards
Soil surrounding active lines 7,700 cubic yards
Abandoned Rocky Branch interceptor and surrounding soil 3,200 cubic yardls 1
Old STP ' o~
Sludge in sludge digester 890 cubic yards ii
Soil in sludge-drying beds and surrounding soil 1,500 cubic yards ::;
Sediment in primary clarifiers 90 cubic yards
Water in primary clarifiers 126,000 gallons
West WWTP
Sediment in aeration basin 8,000 cubic yard|
Water in aeration basin 6.8 million gallons
Sediment in oxidation ponds 208,000 cubic yards
Water in oxidation ponds 30 million gallorls
Rocky Branch Creek and Bayou Meto Flood Plain
Soil in undeveloped residential area owned by Hercules Inc. 2,100 cubic yards
(1.0 ppb <TCDD <5.0 ppb)
Soil in undeveloped residential area west of W. Rocky Branch |400 cubic yards
and immediately south of Vertac property (TCDD >5.0 ppb)
Soil in undeveloped residential area west of W. Rocky Branch 1,600 cubic yards

bem/CVOR195/104.51
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Wastewater Collection System. The sewer lines that were indicated in
the RI to have TCDD concentrations equal to or greater than 1.0 ppb
need to be remediated. This action level was chosen because the
contaminants in the sewer line could migrate downstream and
contaminate the wastewater treatment facilities, Bayou Meto, and nearby
flood plains.

Old Sewage Treatment Plant. TCDD-contaminated sludges, wastes, soils,
and sediments in the abandoned facilities require remediation so that an
action level of 5.0ppb TCDD is not exceeded. The ATSDR
recommended an action level of 5to 7 ppb TCDD for soils in and
around the abandoned sewage treatment facilities if the following

conditions were imposed:
- The site must not be developed for agricultural or residential use.

- The use and activities at the site must not become associated with
the production, preparation, handling, consumption, or storage of

food, other consumable items, or food-packaging materials.

- The site soils must be protected from erosion that would uncover
or transport TCDD that could cause unacceptable human
exposure at a future date.

West Wastewater Treatment Plant. An action level of 5 to 7 ppb was
recommended for the aeration basin, oxidation ponds, outfall ditch, and
peripheral land zoned for manufacturing. This action level is subject to
the same conditions listed above for the Old STP.

364
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. Flood Plain--Residential and Agricultural. An action level of 1.0 ppb
TCDD would be adopted for residential and agricultural areas.

. Flood Plain--Nonresidential and Nonagricultural. Nonresidential and
nonagricultural areas in the flood plain (such as woodlands, industrial,

and commercial areas) that are not subject to erosion and transport
processes would have an action level of 5.0 ppb TCDD. If the areas gre
subject to erosion and transport processes (lack sufficient ground er:fb

inhibit erosion), the action level would be 1.0 ppb. Py

(&}

o
. Rocky Branch and Bayou Meto Sediments. Assuming a continued and

effective State advisory against ingestion of fish, the 0.3 to 2.3 ppb levels
of TCDD in the sediments should not pose an unacceptable health
threat. The action level for the sediments is, therefore, 2.3 ppb.

IDENTIFICATION AND SCREENING OF TECHNOLOGIES

EPA’s Guidance for Conducting RI/FS Studies under CERCLA (EPA, 1988) includes the

following stepwise process for identifying and screening technologies:
. Establish remedial action objectives

. Identify general response actions and remedial technologies for each

medium of interest

. Identify process options for the various remedial technologies, and sareen

technologies/options based on technical implementability

xiv
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. Evaluate remaining process options based on effectiveness, institutional

implementability, and relative cost

. Select one or more remedial technologies/process options to represent
the various technology types in assembling site wide remedial action

alternatives designed to meet site objectives

The remedial action objectives identified for the Vertac off-site area are:

For residential and agricultural areas, prevent long-term ingestion of
contaminated soils with TCDD concentrations above 1.0 ppb.

For nonresidential/nonagricultural or undeveloped residential areas (Old STP,
West WWTP, undeveloped Rocky Branch Creek flood plain areas), prevent
direct public contact with contaminated soils containing TCDD concentrations
above 1.0 ppb. For the Old STP and West WWTP, this action level is 1.0 rather
than 5 to 7 ppb as recommended by ATSDR due to concerns about peopie

using the sludge drying beds for gardening and safety concerns if water is left in
clarifiers.

Prevent migration of TCDD-contaminated sediments into the waterways and
surrounding flood plains.

Prevent migration of TCDD-contaminated sediments through the sewage

collection lines to the new Jacksonville sewage treatment facility.

Implement EPA and ATSDR recommendations for Rocky Branch Creek and
Bayou Meto sediments.

CVOR195/101.51
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After identifying an extensive list of general response actions/remedial technols

process options, the screening and evaluation steps were performed. A much sH

list of representative remedial technologies and process options was selected fg

development of alternatives. These are shown in Table 3.

DEVELOPMENT OF ALTERNATIVES

Using the remedial technologies and process options selected to represent the v.

technology types, six sitewide remedial action alternatives were assembled.

alternatives represent a range in the extent of remediation. These alternativ

summarized below.

Alternative 1

Alternative 2

CVOR195/101.51

No further action would be taken to prevent human exposu
contaminated materials, to prevent contaminant migration, or to pt
the environment. However, the current institutional controls v

continue.

Rocky Branch Creek and Bayou Meto Stream Sediments--No action

continued ban on fishing,

Collection Lines--Sediments would be removed from the active se
collection lines between the Vertac Plant site and the West WWTP.
sediment would be incinerated onsite. No action would be taken g

abandoned Rocky Branch Creek interceptor line.
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Table 3

Representative Remedial Technologies And Process Options Selected
For Use In Assembling Sitewide Remedial Action Alternatives

monitoring

General Response Pertinent
Action Remedial Technology Process Option Area(s)
Institutional controls | Access and use restrictions |Deed Restrictions df
Fences, Signs b,c,d.f
Containment Capping Soil cap b
Asphaltic concrete  |b
Multilayered cap b,c.de
Removal Solids remaval Soail b,d
Sludge b,c
Sediment ab,c
Demolition Construction b
equipment
Treatment Soils dewatering Filter press abc
Thermal treatment Incineration a,b,c,d
Disposal Landfill Onsite consolidation |b,d
Monitoring Monitoring Fish and wildlife f

b = Old STP

Note: a = Sewage collection lines

¢ = West WWTP
d = Rocky Branch Creek and Bayou Meto flood plain
e = Onsite consolidation area
f = Bayou Meto and Rocky Branch Creek sediments

CVOR195/102.51




Alternative 3

CVORI195/101.51

Old STP-The sludge would be removed from the sludge digester and

consolidated onsite (on the Vertac Plant site) and capped. No
would be taken on the other STP units. Deed notices would be p

restricting access and use.

tion

aced

West WWTP--Public access and use of the West WWTP grounds and

facilities would be restricted.

Rocky Branch Creek and Bayou Meto Flood Plain--Soils with T
levels greater than 1.0 ppb have previously been removed

developed residential areas. In nonresidential, nonagricultural,

EoN
O
b
fidm

4

undeveloped residential areas with TCDD levels between 1.0 and

5.0 ppb, access and use would be restricted; in those areas with T
greater than 5.0 ppb, soils would be removed, consolidated onsite
capped.

Rocky Branch Creek and Bayou Meto Stream Sediments--No action

continued advisory against ingestion of fish.

Collection Lines--Sediments would be removed from the active se
collection lines between the Vertac Plant site and the West WWTH
incinerated. Pipe liners would be installed in the cleaned sewer
No action would be taken on the abandoned Rocky Branch {

interceptor line.

Old STP--The sludge would be removed from the sludge digester

CDD

and

, and

wage

and

lines.

‘reek

and

incinerated. The sludge drying beds would be paved with an asphalt




Alternative 4

CVOR195/101.51

cap. No action would be taken on the other STP units. Access and use
of other areas of the Old STP grounds would be restricted.

West WWTP-The oxidation ponds would be flood protected, by
berming, against inundation during the 100-year flood. Access and use of
the West WWTP facilities would be restricted.

Rocky Branch Creek and Bayou Meto Flood Plain--In nonresidential,
nonagricultural, and undeveloped residential areas with TCDD levels
between 1.0 and 5.0 ppb, access and use would be restricted; in those
areas with TCDD greater than 5.0 ppb, soils would be removed and

incinerated onsite.

Rocky Branch Creek and Bayou Meto Stream Sediments--No action, and
continued ban on fishing.

Coliection Lines--Sediments would be removed from the active sewage
collection lines between the Vertac Plant site and the West WWTP and
incinerated. Pipe liners would be installed in the cleaned sewer lines.
The abandoned Rocky Branch Creek interceptor would be removed and

incinerated.

Old STP--The sludge would be removed from the sludge digester and
incinerated. Likewise, the sludge drying beds would be excavated and the
material incinerated. No action would be taken on the other STP units.
Access and use of the Old STP grounds would be restricted.

I~
oy
o2
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Alternative §
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West WWTP--The aeration basin would be dewatered, allowed to dry,
and covered with a soil/vegetation cap. The oxidation ponds would be
flood protected by berming against inundation during the 100-year fload.
Access and use of the West WWTP grounds would be restricted.

Rocky Branch Creek and Bayou Meto Flood Plain—-Soil with TCDD
levels greater than 1.0 ppb would be removed from all residential areas
(developed or undeveloped) and incinerated.

Rocky Branch Creek and Bayou Meto Stream Sediments--No action, and
continued ban on fishing.

Collection Lines—~The sewage collection lines (active and abandoned)
running between the Vertac Plant site and the West WWTP and the soil
surrounding the lines would be removed and incinerated. New sewer
lines would be constructed.

Old STP--The sludge would be removed from the sludge digester and
incinerated. The sludge drying beds would be excavated and incinerated.
The material would be removed from the primary clarifiers; the water
would be treated and the sediment would be incinerated. No action
would be taken on the other STP units. Access and use of the Old STP
grounds would be restricted.

West WWTP--The aeration basin sediments would be removed and

incinerated. The oxidation ponds would be dewatered, allowed to dry,

and covered with a soil/vegetation cap. The water removed from the

025871
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aeration basin and oxidation ponds would be treated by
sedimentation/filtration/carbon adsorption. Access and use of the West
WWTP grounds would be restricted.

Rocky Branch Creek and Bayou Meto Flood Plain--Soil with TCDD

levels greater than 1.0 ppb would be removed and incinerated.

Rocky Branch Creek and Bayou Meto Stream Sediments--No action, and
continued ban on fishing.

Alternatives 6a and 6b

CVOR195/101.51

Collection Lines--Sediments would be removed from the active sewage
collection lines between the Vertac plant site and the West WWTP and
incinerated. Pipe liners would be installed in the cleaned sewer lines.
Abandoned line would be filled with grout.

Old STP--The sludge would be removed from the sludge digester and
incinerated. The sludge drying beds would be covered with 1 foot of
clean soil. Accumulated water in treatment units would be removed, and
the treatment units would be demolished and buried onsite with 1 foot of
clean soil cover. A notice restricting access and development would be
put in the deed.

West WWTP--The aeration basin would be dewatered, the dikes
demolished, and the entire basin covered with 1 foot of clean soil. A
notice restricting access and use would be placed in the deed. The
oxidation ponds would not be bermed against the 100-year flood in
Alternative 6. In recent discussions with ATSDR (May 1990), ATSDR

025872
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informed EPA that the original recommendation to berm the ponl.‘ls was
based on 1984 data that showed concentrations up to 3.6 ppb TICDD.

.

ATSDR informed EPA that, since the 1988 fine-grid sampling showed

TCDD concentrations not exceeding 0.97 ppb TCDD, berming

ponds was not necessary.

Rocky Branch Creek and Bayou Meto Flood Plain--Soil with

of the

TCDD

levels greater than 1.0 ppb would be removed from all areas and feffher
P~

incinerated (6a) or consolidated onsite (6b).

Rocky Branch Creek and Bayou Meto Stream Sediments--No action,.and

continued ban on fishing.
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Section 1
INTRODUCTION

PURPOSE

This feasibility study (FS) is intended to provide information for the U.S.
Environmental Protection Agency (EPA) to determine appropriate actions to reme-
diate threats or potential threats to public health and the environment from designated
Vertac off-site areas in Jacksonville, Arkansas.

There has been previous EPA documentation on the extent of contamination and pos-
sible remedial aiternatives for potential threats from contamination in the Vertac off-
site area. This documentation includes the December 1985 Vertac Off-site Remedial
Investigation (RI) Report and the June 1986 Vertac Off-site FS. However, several
developments since the June 1986 report have created a need to revise those docu-

ménts. These developments include the following;

. Several major sampling efforts have been conducted by Hercules Inc.
(one of the potentially responsible parties, or PRPs) and EPA that fur-
ther define the extent of off-site contamination by 2,3,7,8-tetrachloro-
dibenzo-p-dioxin (TCDD).

. The Agency for Toxic Substances and Disease Registry (ATSDR) and

EPA have delineated site-specific, area-specific TCDD cleanup levels.

. Remedial technologies that are potentially applicable to TCDD contami-

nation, such as incineration, have been further developed and evaluated.
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In October 1986, Congress passed the Superfund Amendments and

Reauthorization Act (SARA), which amended the Compreh|
Environmental Response, Compensation, and Liability Act of
(CERCLA) and set new requirements for the Superfund RI/FS p1
Chief among these new requirements is the preference for retzi:al

actions that permanently reduce volume, toxicity, or mobility of h
ous substances and that meet federal and state ARARs.

In October 1988, EPA released the Interim Final Guidance for Co

ing RI/FS Studies under CERCLA.

Some remedial actions have been implemented in off-site areas at

since 1986. Contractors for Hercules Inc. have removed some cd

inated soils from developed residential areas in the Rocky Branch

ensive
1980

[OCEeSS.
d-

[aV}

hdtice-
[54

i

[a\}

[}
Vertac

ntam-
Creek

flood plain. Access to certain contaminated areas in the Rocky Branch

Creek flood plain has also been restricted by fencing.

As a result of these developments, EPA has determined that the 1986 Vertac off-site

FS should be revised and updated to consider the most currently available data

reflect the requirements of SARA.

This revised FS report is intended to:

CVOR195/106.51

Provide an overview of TCDD data gathered since 1986 and refit

assessment of the extent of contamination using current EPA gu

and ATSDR recommendations for TCDD cleanup levels

and to

he the

dance




Revise the 1986 FS to:

- address the extent of contamination in each site area as indicated

by the additional data

- be in substantive compliance with the requirements of SARA

Develop and evaluate remedial alternatives in the FS to reflect new
remedial technologies and the current state of development for the reme-

dial technologies considered

SCOPE OF STUDY

This FS for the Vertac off-site area revises the previously released Vertac Off-site
Feasibility Study final report (June 1986). Table 1-1 summarizes the scopes of the

current and 1986 feasibility studies. Both studies focused on TCDD as the contaminant

of concern.

The off-site study area is shown in Figure 1-1. The specific areas included in the scope

of this study are:

CVOR195/106.51

Wastewater Collection Lines. Included are approximately 10,350 linear
feet of the active Rocky Branch Creek interceptor collection system and
approximately 4,350 linear feet of the abandoned Rocky Branch Creek
interceptor collection system. Both of these systems received wastewater
from the pesticide plant that generated TCDD (see "Site Description and
History" in Section 2) and discharged into the Old Sewage Treatment
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Table 1-1 |
Comparison of Scope:
1986 Versus Current Vertac Off-Site FS
Off-Site Areas 1986 FS Current FS (1989) Comments
Wastewater Collection Included Included No new RI data since 1985
System
Old Sewage Treatment Included Included Recent RI data included in
Plant current FS
West Wastewater Included Included Recent RI data included T
Treatment Plant current FS 8
Rocky Branch Creek Flood | Included Included Recent RI data mctudeJd gp
Plain current FS -
Bayou Meto Flood Plain Included Included Recent RI data in currg
FS; previous RI data sparse
Banks and in-stream Included Included Recent RI data in current
sediments of Bayou Meto ' FS; previous RI data sparse
and Rocky Branch Creek
Other Issues
Groundwater contamination | Not included® | Not included? No new RI data since 1985

Non-TCDD contamination

Not included®

Not included

Limited recent RI data

*Potential groundwater contamination is being addressed as part of the Onsite FS.

®Previous studies indicated contaminants other than TCDD in the investigation areas, such as
24-D, 2,4,5-T, 2,4,5-TP, chlorinated benzenes, and chlorinated phenols. The RI concentrated on
TCDD becanse it is considered the most hazardous contaminant in the area, and remediation| for
TCDD is presumed to remediate other contamination problems.

CVOR195/107.51
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Plant (now abandoned) and the West Wastewater Treatment Plant. The

active Rocky Branch Creek interceptor system currently receives

wastewater discharges from the on-site Vertac leachate treatmen

and sanitary and stormwater discharges from limited res

system

dential,

commercial, and industrial areas. These combined wastes are currently

discharged into the West Wastewater Treatment Plant.

Old (Abandoned) Sewage Treatment Plant. Included are treatme
(clarifiers, trickling filters, sludge digester, sludge drying beds) 4

ntdnits

ng; sur-

rounding plant surficial soils. In addition to municipal wastewater) the

Old Sewage Treatment Plant received wastewater from the p

plant through the Rocky Branch Interceptor from 1948 until 196].

egt\x!cide
O

West Wastewater Treatment Plant. Included are a 3-acre aeration basin

and two 22-acre oxidation ponds. The West Wastewater Treatme
received wastewater from the pesticide plant through the Rocky

Creek interceptor from 1961 until 1987, when Vertac ceased ope

nt Plant
Branch

rations.

Currently, treated wastewater from the Vertac onsite leachate treatment

system is discharged through the Rocky Branch Creek interceptor to the

West Wastewater Treatment Plant.

Rocky Branch Creek and Bayou Meto Flood Plain. Included are Rocky

Branch Creek flood plain soils and soils in the flood plain of
Meto. Soils on currently developed residential properties found

tain TCDD concentrations greater than 1.0 parts per billion (ppb

Bayou
to con-

in the

1988 fine-grid sampling investigation were removed in emergency

response actions and are temporarily stored in bags on the Vertac Plant

site. Some TCDD-contaminated soils excavated within the

property line are also stored in bags on the plant site.

Vertac
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Rocky Branch Creek ‘and Bayou Meto Stream Sediments. Included are
the Rocky Branch Creek and Bayou Meto sediments. EPA and ATSDR
have determined that the up to 2.3 ppb TCDD levels found in the sedi-
ments do not pose an unacceptable health threat assuming a continued
and effective state advisory discouraging ingestion of fish taken from the
affected areas (see Appendix A).

The following are not included in the scope of this study:

CVOR195/106.51

Groundwater. Potential groundwater contamination was not included in
the 1986 Off-site FS and is not included in this FS. Potential ground-
water contamination is being addressed as part of the Onsite RI/FS.
Groundwater contamination found to have migrated beyond the Vertac
plant site will be investigated as part of the onsite investigation.

Non-TCDD Contaminants. Previous studies indicated contaminants other
than TCDD exist in the investigation areas, such as 2,4-D, 2,4,5-T, 2,4,5-
TP, chlorinated benzenes, and chlorinated phenols. The 1985 RI and
recent site investigations have concentrated on TCDD because it is
considered the most hazardous contaminant in the area, and remediation

for TCDD is presumed to remediate most other contamination problems.

Bagged Onsite Soils. Soils removed from residential properties and exca-
vated onsite soils currently stored in bags on the plant site are not within
the scope of the Off-site FS. These bagged soils will be addressed during
the Onsite RI/FS.

1-7
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This FS provides a wide range of technical and site-specific information for evaluating

alternative remedial actions for the Vertac off-site area. The technologies assymed in

the remedial alternatives are representative technologies presented to allow cqmpara-

tive evaluations and cost estimates. Several assumptions were made in dej:loping

alternatives. These assumptions included waste incinerability parameters,

il and

sludge moisture contents, extent to which sludges could be dewatered, water treatment

requirements, and schedules for remedial action.

ORGANIZATION

Figure 1-2 shows the major steps in the overall RI/FS process and the portio
process covered in this report. The content and organization of this report
follows the procedure described in the Interim Final Guidance for Conducting
Investigations and Feasibility Studies Under CERCLA (EPA, October 1988).

SUPERFUND PROCESS

_
L]

02585

of the
closely

medial

CERCLA as amended by SARA requires that the EPA establish procedures td ensure

that the Hazardous Substance Response Trust Fund (commonly known as Superfund)

be used as effectively as possible in responding to releases of hazardous substances in

the environment. In accordance with CERCLA, the EPA has established a progess for

discovering releases, conducting site investigations, developing and evaluating sitireme—

dial action alternatives, and selecting site remedial actions. This process is co

referred to as the RI/FS process.

1-8

CVOR195/106.51

monly




™
SUPERFUND RI/FS . AOCESS

Preliminary Assessment

Site Inspection

NPL Listing

Scope the RI/FS

Remedial (nvestigation

Feasibility Study

Remedial Selection

Record of Decision

Remedial Action

* Supplemental Vertac Off-Site Rl dota
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SARA was signed by the President on October 17, 1986, to amend CERCLA. [While
SARA did not change the basic structure of CERCLA, it did modify many pf the
existing requirements and added new ones. References made to CERCLA throyghout
this document should be interpreted as meaning "CERCLA as amended by SARA."
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Section 2

BACKGROUND

The Vertac, Inc., NPL site is in Jacksonville, Arkansas, northeast of Little Rock, and
consists of the Vertac Plant site and the Vertac off-site area (Figure 2-1). This section

provides background information relevant to the contamination of the Vertac site by

TCDD and includes the following information:

CVOR195/109.51

Site Description and History--summarizes site characteristics, events lead-

ing to environmental contamination, and existing remedial measures.

Nature and Extent of Off-site Contamination--describes the various sam-
pling events and summarizes the most recent data available for the off-
site investigation areas. Where data are comparable, they are compared
to determine if any historical trends are identifiable. Appendixes are also
provided to present a more comprehensive summary of sampling data for
each off-site area. Estimates of the quantity of material requiring reme-

diation are tabulated.

Target Cleanup Areas and Action Levels--describes those areas and the
levels recommended by ATSDR and EPA.

Endangerment Assessment--discusses the potential routes of contaminant
migration and exposure to contaminants identified in the 1986 Endanger-
ment Assessment (U.S. EPA, June 1986). This subsection also provides
an updated estimate of the risks posed by ingestion of TCDD-contami-

nated soil.
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SITE DESCRIPTION AND HISTORY
VERTAC PLANT SITE

The first company to manufacture pesticides at the location of what is now the Vertac
site (Figure 2-2) was the Reasor-Hill Company, which purchased the site in 1948
Hercules bought the facility from Reasor-Hill in 1963 and operated the plant until
1971. From 1971 to 1976, Transvaal leased the plant from Hercules. Transvaal pur-
chased the site in 1976 and reorganized into Vertac. The plant was operated by Vertac
until January 1987.

From 1950 to 1987, the primary products of the plant under each operator were the
herbicides 2,4,5-T and 2,4-D. An unwanted by-product of the manufacturing process of
2,4,5-T is 2,3,7,8-tetrachlorodibenzo-p-dioxin, which is considered to be a probable

human carcinogen, a teratogen, and possibly a mutagen, based on animal studies.

Attention was first focused on the Vertac plant after the National Dioxin Survey in
1978. Samples of production wastes collected during the survey were found to contain
TCDD in concentrations as high as 40 parts per million (ppm). As a result of these
findings, EPA and ADPC&E began environmental investigations at the site that
resulted in the site being placed on the NPL in 1979.

ADPC&E issued an order in 1979 that required Vertac, Inc., to improve their
hazardous waste practices, and in 1980 EPA and ADPC&E jointly filed suit in federal
district court against Vertac, Inc., and Hercules, Inc. A Consent Decree entered into
by EPA, ADPC&E, Vertac, and Hercules in January 1982 required an independent
consultant to assess the conditions of onsite wastes and to develop a proposed disposal

method for the wastes. The proposal, called the "Vertac Remedy,” was deemed by

2-3
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EPA to be unsatisfactory and EPA returned to court in early 1984 for a resolution.
The court decided in favor of the proposed remedy, which was implemented in the
summer of 1984 and completed in July 1986.

As part of the remedy, the Vertac plant cooling water pond and the equalization basin
were closed and sediments from these units were removed and placed into the
sediment vault. The burial area was capped and a French drain and leachate collection
system were installed around the burial areas. Groundwater monitoring wells were also
installed and a groundwater monitoring program was initiated. The remedy did not
address: 1) drums of still bottom wastes from the manufacturing process stored onsite

or 2) contaminated process equipment, surface soils, and buildings.

Under a stipulation entered into with Vertac in 1986, EPA and ADPC&E agreed not
to contest the transfer of certain Vertac operations in exchange for Vertac establishing
a $6.7 million environmental trust fund and a $4 million environmental letter of credit
for environmental remediation. In January 1987, Vertac announced that the company
did not have the fiscal resources to implement further remedial actions and abandoned
the site.  Vertac’s shareholders attempted to transfer Vertac assets to another
company under the same management, but the United States challenged the transfer

and a receiver was appointed for Vertac.

Approximately 28,300 drums of production still bottom wastes were left on the site at
the time. Some of these wastes have been found to consist of various toluenes and
phenols contaminated with dioxin concentrations as high as 50 ppm. There had been
widespread failures of both metal and plastic drums due to the corrosivity of the wastes
(pH<3) and ultraviolet degradation of the drums. In February 1987, an immediate
removal action was initiated to mitigate the hazards posed by the deteriorating drums.
Between that time and February 1989, drums were overpacked and spilled material

CVOR195/109.51
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containerized as interim measures to minimize hazards until a permanent remedy could
be implemented.

In 1989, ADPC&E signed a contract to have the 28,500 barrels of waste incinerated
onsite. The state used the $10.7 million trust fund to finance the project. Incineration
of these wastes is scheduled to begin in the fall of 1990.

Currently, there are several distinct but related remedial actions being conducted at the
Vertac site. These include:

. State-led incineration of onsite drums
. Hercules-led onsite RI/FS
. EPA-led off-site RI/FS

The off-site FS is being conducted to address offsite contamination, including con-
tamination of surface soils, Rocky Branch Creek, Bayou Meto, the Old STP, and West
WWTP. In response to an Administrative Order in 1988, Hercules, Inc. has excavated
soil in the area of four residences south of the site that were contaminated above the
action level of 1.0 ppb. The excavated soil is being stored on Vertac property (EPA,
1989). The excavated soil, contaminated process equipment, surface soils, buildings,

and wastes in storage tanks onsite are being addressed in the onsite RI/FS.

This document addresses the FS for the off-site areas.
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OFF-SITE INVESTIGATION AREA

Site Description

The Vertac off-site investigation area is shown in Figure 2-3. Surface runoff from the
Vertac Plant site flows into Rocky Branch Creek, which flows into Bayou Meto, a
larger watercourse that flows into the Arkansas River. Currently, Hercules operates
an onsite system that collects and treats initial site runoff prior to discharge to Rocky
Branch Creek. The treatment system consists of pH reduction, filtration, carbon
adsorption, and pH neutralization. This system treats collected liquids from the french
drain system as well as surface runoff. Four sumps, with a total capacity of over

6,000 gallons, are used to collect initial runoff prior to treatment.

The pesticide plant and adjacent residential, commercial, and industrial areas are
served by a sanitary and storm sewerage system (Figure 2-4). The sewage collection
lines conveyed wastewater to the Old Sewage Treatment Plant (Old STP) until 1969,
wgen the original facilities were abandoned. The Old STP discharged treated effluent
to Rocky Branch Creek until 1961, when the Old STP was upgraded. The upgrade
added a sludge digester, sludge-drying beds, and 44 acres of oxidation ponds to the
existing unit operations (two trickling filters, two primary clarifiers, and two secondary
clarifiers). Since 1961, treated wastewater effluent has been discharged directly to
Bayou Meto. Because of an organic overload to the system due in part to pesticide
wastes from the Vertac Plant site, a 3-acre aerated lagoon was constructed in 1969. At

that time, the original Old STP facilities were abandoned.

Influent wastewater is now conveyed directly to the aeration basin and treatment occurs
in the aeration basin and oxidation ponds, collectively referred to as the West Waste-

water Treatment Plant (West WWTP).
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A new EPA-funded wastewater treatment plant has been constructed for the City of
Jacksonville (see Figure 2-3). This facility treats Jacksonville municipal wastewater and
is intended to treat sewage currently conveyed to the West WWTP. However, the
federal construction grant stipulates that the new plant not receive TCDD-contami-
nated waste. Before the collection lines serving residences south of the Vertac Plant
site can be connected to the new wastewater treatment plant, the lines must be cleaned
or replaced. ’

Sources of Off-Site Contamination

Release of TCDD-contaminants to off-site areas probably dates back to 1948, when

pesticide production began, and became more substantial during production of Agent
Orange in the 1960s.

The Arkansas Ordnance Plant sewer lines were constructed in 1941 and were in opera-
tion when Reasor-Hill purchased the plant. During the Reasor-Hill period, it is likely
that pesticide wastes were continuously discharged into the sewer lines and into Rocky
Branch Creek. Stormwater runoff and flooding probably have contributed to migration

of contaminants from the Vertac Plant site to off-site areas.

Although arrangements to treat pesticide wastes were not formalized until 1961, it is
likely that earlier operational problems in the Old STP were caused by discharges from
the pesticide plant. A process waste outfall line was constructed in 1961 to convey
plant wastes to the Rocky Branch Creek interceptor, the main line of the area’s sewage
collection system. Pretreatment of the process waste consisted only of pH
nentralization and stabilization. However, other sewer lines existed between the
Arkansas Ordnance Plant and the Rocky Branch Creek interceptor, and some plant
wastes may have entered the sewer system through these lines before and after the

construction of the process waste outfall.
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Before arrangements were made to treat pesticide plant waste, commercial fishermen
and residents along Bayou Meto frequently complained of odors in the Bayou, odd
odors and tastes in fish, and occasional fish kills. After the Old STP began accepting
the plant waste for treatment, the complaints continued but were fewer. As a result of
the complaints, the Arkansas Pollution Control Commission conducted a special survey
in the upper Bayou Meto basin in the first half of 1967. The study linked the problem
with high 5-day biochemical oxygen demand (BOD;) loading and ineffective phenolics

removal in the sewage treatment system.

Since 1969, process wastewater from the Vertac Plant site was conveyed via the sewage
collection lines to the aeration basin/oxidation ponds complex known as the West
WWTP. Currently, the West WWTP receives treated effluent from the onsite leachate

collection and treatment system.
Off-Site Remedial Measures

The Arkansas Health Department quarantined Rocky Branch Creek in the late 1970s
from where it flows through the Vertac property to its confluence with Bayou Meto,
and quarantined Bayou Meto from Jacksonville to its confluence. with the Arkansas
River. The quarantine includes an advisory discouraging the consumption of fish,
shellfish, and waterfowl taken in the affected areas as well as a ban on commercial
fishing in the Bayou.

Remedial measures implemented during the late 1980s include excavating of contami-
nated soil and restricting access to the Rocky Branch Creek Flood Plain. Environmen-
tal sampling conducted in 1988 indicated that soil in two residential areas (a drainage
area west of the east leg of Rocky Branch Creek at the Vertac property line, and land
along the east side of the west leg of Rocky Branch Creek) contained TCDD concen-

trations in excess of 1.0 ppb. In September 1988, Hercules Inc. signed an
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Administrative Order of Consent to remove these soils in developed residential areas.
Removal of these soils was completed in February 1989.

In addition, Hercules Inc. purchased a parcel of undeveloped residential property with
soil TCDD levels between 1.0 and 5.0 ppb (Figure 2-6, which appears later in this sec-
tion). By fencing this land and not allowing residential development, Hercules has
effectively implemented access-and-use restrictions. Fences with warning signs have
been constructed to deter access from the residential area south of the Vertac property
to the west leg of Rocky Branch Creek.

SITE CHARACTERISTICS

A detailed description of the Vertac site characteristics is in Sections 3 and 4 of the
Off-site Remedial Investigation, Final Report (U.S. EPA, December 1985). Topics
covered include geography, geology, soils, meteorology, hydrology, groundwater, land
use, population, and flood plains.

NATURE AND EXTENT OF OFF-SITE CONTAMINATION
PREVIOUS STUDIES AND REPORTS

A great deal of data have been collected since the Vertac Plant was identified as a
potentially hazardous site in 1978. These data have formed the basis for several reports
covering onsite and off-site contamination, environmental conditions, groundwater, and
geology. The data in these reports will not be repeated here. The major documents
are listed in Table 2-1.
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PRE-1985 RI DATA

ADPC&E and EPA conducted preliminary environmental sampling for pesticide con-
tamination in the Vertac off-site investigation area before the 1985 RI. This sampling
occurred between June 1975 and May 1983. APDC&E compiled the sampling results
in their 1983 report. The pre-RI sampling was not conducted under rigorous field and
laboratory quality control practices, and accurate records concerning sampling methods
and locations are not available for all cases. Consequently, these data are of question-
able quality. Subsequent data, described in the following discussions, are much more
extensive and were collected, handled, and analyzed under strict data quality proce-
dures. The data from more recent site investigations are assumed to best represent the

nature and extent of contamination.
1985 OFF-SITE REMEDIAL INVESTIGATION

The RI for the Vertac off-site area was performed between the fall of 1983 and spring
of 1985. The purpose was to determine if TCDD migrated beyond the plant site and,

if it had, to identify contaminated areas.

Previous studies suggested that contamination in the investigation area would be con-
centrated in the sewage collection and treatment system and along the nearby water-
courses (Rocky Branch Creek and Bayou Meto). TCDD is known to have an
extremely low water solubility and a strong tendency to bind to soils or sediments.
Therefore, the RI field work consisted of soil and sediment sampling and analysis, as

well as a series of special investigations, including:

. A flood plain delineation study to estimate the amount of soil that may

have been contaminated by flooding
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Table 2-1
Vertac Information Sources (sheet 1 of 2)

Source

Description

Aerial reconnaissance of Vertac, Inc., Jacksonville,
Arkansas; U.S. EPA, Las Vegas, Nevada,
November-May 1979,

Historical photographs used 10 document changes
at Vertac site and locations of spills and
contamination.

Final Report for Environmental Assessment Study,
Vertac Chemical Corp. Site, Jacksonville, Arkansas.
Developers International Service Corp. (DISC),
Memphis, Tennessee, October 1982.

Developed to satisfy the requirements of 1982
Consent Decree; contains assessment of onsite
conditions.

Supplemental Report for Environmental Assessment
Study, Vertac Chemical Corp. Site, Jacksonville,
Arkansas. DISC, December 1982.

DISC response to EPA questions that followed
review of previous DISC report. Includes results
of recent testing and outlines proposed remedial
measures.

Technical Report for Rocky Branch, Bayou Meto, and
Lake DuPree. Environmental Toxicological
Consultants, March 1983.

Summarizes off-site data collected since 1979 for
the three water bodies. (Final report with recent
sampling data published in late 1983.)

St y of Technical Data, Jacksonville, Arkansas.
Arkansas Department of Poilution Control and
Ecology, no date (mid-1983).

Compiles data collected in conjunction with the
Vertac Plant. Includes virtually all sampling data
and excerpts of reports listed above.

Proposed Onsite Environmental Remediation--
Remediation Construction Plan Package for Vertac
Corporation Plant Site, Jacksonville, Arkansas.
D’Appolonia, January 1984.

Provides details on the slurry wall, French drain
system, and cap construction.

Offsite Remedial Investigation Final Report.
Prepared by CH2M HILL and Ecclogy and
Environment for U.S. EPA Region 6, December 1,
1985.

Presents results of environmental sampling, plus
special studies including delineating sonar survey,
water use inventory, sewer lamping, and aquatic
biota survey. Also, characterizes the off-site area
and site history.

Vertac Off-site Endangerment Assessment, Final
Report. Prepared by CHZM HILL for U.S. EPA
Region 6, June 1986.

Evaluates potential for contaminant migration,
exposure pathways and scenarios, and risks
associated with off-site contamination.

Vertac Off-site Feasibility Study, Final Report.
Prepared by CH2M HILL for U.S. EPA Region 6,
June 1986.

Based on the 1985 RI. Includes an evaluation of
alternatives for remediating potential hazards
posed by off-site contamination. Identifies seven
potential remedial alternatives.

Remediation of Dioxin-Contaminated Sediments Near
the Vertac NPL Site. Assistant Administrator,
Office of Solid Waste and Emergency Response,
U.S. EPA, February 1, 1989.

Memorandum giving EPA’s rationale in
determining appropriate remedial actions for
sediments in and along the west leg of Rocky
Branch and Bayou Meto downstream from the
Vertac Plant site.

Report on Fine Grid Sampling Plan (For TCDD and
23,7.8-TCDD). Prepared by IT Corporation for
Hercules [nc., October 1988.

Summarizes off-site sampling results from 1988
sampling effort sponsored by Hercules Inc.

Vertac Chemical Plant Draft Reporr. Prepared by
Jacobs Engineering Group Inc. for U.S. EPA
Region 6, September 28, 1988.

Includes results of analysis of duplicate samples
taken by IT Corporation.
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Table 2-1
Vertac Information Sources (sheet 2 of 2)

‘Source

Description

TES IV Work Assignment #649-Vertac Soil
Sampling. Prepared by Jacobs Engineering Group
for U.S. EPA Region VI, June 1, 1989

Inctudes results of fine-grid and dust sampling.

Hercules/Vertac Off site Study Final Report, May
1990

sampling.

Includes results of 1987 Hercules-sponsored
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The soil and sediment sampling results are tabulated in Volume II of the 1985
RI report (EPA, December 1985). A total of 324 soil and sediment grab sample
collected during the RI and tested for TCDD. Of the 324 samples:.

TCDD method detection limits for these analyses generally were within the ra
0.01 to 1.0 ppb.

Groundwater sampling and analysis were not included in the study plan. EPA
sion to exclude groundwater sampling was based on the low water solubility of
and on the results of a limited testing of deep wells in the early stages of the RI

showed no measurable TCDD in groundwater.

CVOR195/109.51

A sewer lamping study to estimate the amount of sediment in the sewage

collection system

A sonar survey to estimate the amount of sediment in the impound

including aeration basin and oxidation ponds

An aquatic biota survey
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74 samples were taken in December 1983; 40 samples contained measur-

able quantities of TCDD

21 samples were taken in June 1984; one contained a measurable
tity of TCDD

225 samples were taken in August 1984; 79 contained measurable
tities of TCDD
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Air was considered a potential pathway of contaminant migration. Air monitoring off-
site was not pursued because the area is heavily vegetated, minimizing airborne trans-
port of soil and sediment.

Previous studies indicated the presence of contaminants other than TCDD in the inves-
tigation area, such as 2,4-D, 2,4,5-T, 2,4,5-TP, chlorinated benzenes, and chlorinated
phenols. The RI concentrated on TCDD because it was determined to be the most
hazardous contaminant in the area, and remediation for TCDD would likely remediate
other contamination problems. Limited exploratory testing was performed for the
other compounds. Elevated levels of chlorobenzenes, chlorophenols, and other con-
taminants were found principally in the sewage system, to a much lesser degree at sur-
face locations near the Vertac Plant, and sporadically at locations distant from the
plant in Rocky Branch Creek. Findings on these other contaminants appear consistent
with the known tendency of these contaminants to degrade more readily than TCDD.
In the areas where contaminants other than TCDD were found, TCDD was found at
concentrations of greater concern than concentrations of the other contaminants. This
sxi;‘)ported the assumption that remediation for TCDD will also remediate other

compounds.
POST-1985 RI DATA

Several sampling efforts have been conducted in the Vertac off-site area since 1985. A

brief description of these sampling events is given below.

1. 1987 Hercules Grab Sampling. Samples were collected from many of the loca-

tions sampled in the 1985 RI studies. This investigation included:

. TCDD analysis of fish tissue from Lake DuPree
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¢« TCDD and partial priority pollutant apalysis of sediment samplés from
the West WWTP aeration basin and oxidation ponds, and TCDD ﬁnalysis
from areas in and around the Old STP and West WWTP

. TCDD analysis of soils and sediments from Rocky Branch Creek, Bayou
Meto, and Lake DuPree, and land adjacent to Rocky Branch Creek and
Bayou Meto

o
O
2. 1988 Hercules Fine-Grid Sampling. Soil and sediment samples were cqllected
for TCDD analysis from the Rocky Branch Creek banks, the residentiall ighed
flood plain immediately west of the east leg and immediately east of the Wegt;,]eg
of Rocky Branch Creek, and the West WWTP facilities. Fish samples from

Lake Dupree were also analyzed for TCDD. The results of this sampling effort

are compiled in the Report on Fine Grid Sampling Plan (For TCDD and Z,,i 7.8

TCDD), Volume I (Hercules Inc., October 1988).

3. 1988 EPA Fine-Grid Sampling. Soil samples were collected from the undevel-
oped residentially-zoned flood plain immediately west of the west leg of Rocky
Branch Creek and south of the Vertac property. The samples were analyzed for
TCDD.

4. 1989 EPA Fine-Grid Sampling. The extent of contamination was delinedted by
sampling areas surrounding the soil grids found to contain TCDD levels %reater
than 5.0 ppb in the 1988 EPA sampling effort.

5. Ongoing USFWS Wood Duck Studies. The effect of contamination on| wood

duck reproduction is currently being studied.
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DATA SUMMARY FOR RECENT SITE INVESTIGATIONS

Figure 2-5 is a base map sh;)wing all areas sampled during the investigations referenced
above. These areas are enlarged in Figures 2-6 through 2-12, which summarize the
most recent TCDD sampling data available for the Vertac off-site investigation area.
Data on TCDD concentrations in the off-site areas are available from several investiga-
tions. These investigations and the resuitant data vary with respect to time, sampling
protocols, and quality assurance/quality control (QA/QC) procedures. For the develop-
ment of this FS, the most recent sampling data were used. Further, in areas where
both grab-samples and fine-grid samples are available, data from the fine-grid sampling

are used. This approach is based on the following:

. Environmental concentrations may change over time due to a variety of
mechanisms, and the most recent data should be closest to current con-

taminant levels

. The fine-grid sampling protocol used in 1988 and 1989 generally gives
results that are more representative of actual environmental concentra-
tions than does grab sampling, which was used in previous sampling
efforts

. The recent sampling efforts were subjected to more rigorous QA/QC

than were earlier studies.

Figure 2-6 also delineates the areas fenced and excavated in recent remediation
activities. Most of the data shown were obtained in 1988 or 1989. However, for the
following locations, the figures show data from 1984 or 1987 sampling studies because

these locations were not sampled in 1988-1989:
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. The unnamed impoundments (Figures 2-7 and 2-9) were sampled during
RI in 1984.
. Some locations in Bayou Meto, Rocky Branch Creek, and surrounding

flood plains (Figures 2-8, 2-9, 2-10, 2-11, and 2-12), which were sampled
by EPA in 1984 and Hercules in 1987

. The oxidation pond’s outfall ditch (Figure 2-7), which was sampled by
EPA in 1984

. The sewage collection lines (Figure 2-13), which were sampled by EPA in
1984

The land south of the Vertac Plant site is zoned for residential use (Figure 2-14). Soil
containing TCDD concentrations above the 1.0 ppb action level has already been exca-
vated from areas with residential development (these areas were shown in Fig-
ure 2-6). These soils were placed in bags and temporarily stored on the Vertac Plant
:ite. However, there is still soil with TCDD levels greater than 1.0 ppb in undeveloped
portions of this residentially zoned area. A strip of land along the west flood plain of
the west leg of Rocky Branch Creek contains TCDD concentrations between 1.0 and
5.0 ppb (Figure 2-6). This area includes 1988 EPA sampling Grid Numbers 10, 11, 13,
14, 15, and 16 from EPA’s 1988 sampling effort. In addition, the sections immediately
south of the Vertac property in the same flood plain area (1988 EPA Grid Numbers 17
and 18) contained greater than 5.0 ppb (maximum of 9.65 ppb) TCDD (Figure 2-6).

The land east of the west leg of Rocky Branch Creek north of the confluence with the
east leg also contains TCDD levels between 1.0 and 5.0 ppb (Figure 2-6). The wide
section in the middle of this parcel of land encompasses the location of former creek

meanders. Hercules Inc. purchased this property and fenced the area to restrict access.
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Other than the areas mentioned above, sampling has shown that the remaining soil
within the Rocky Branch Creek flood plain residential area contains TCDD concentra-

tions lower than the 1.0 ppb action level.

Sampiing of the West WWTP facilities indicated that only the eastern half of the aera-
tion basin sediments contained TCDD levels greater than 1.0 ppb in 1988 (Figure 2-7).
Composite sample concentrations were 2.83 ppb in the southeast quadrant and
1.41 ppb in the northeast quadrant of the aeration basin. The most recent sampling of
the western half of the aeration basin, the north and south oxidation ponds, the outfall
ditch, and the outfall delta sediments in Bayou Meto found TCDD levels that were less
than 1.0 ppb or nondetectable (Figure 2-7).

The grounds of the Old STP were sampled in 1988 (Figure 2-8). A composite sample
of the sludge-drying beds contained 2.79 ppb TCDD. A composite sample of the soil
surrounding the sludge beds contained 1.01 ppb TCDD. (These two sampling grids are
included together as the 120-by-267-foot Area E-1 in the 1988 Hercules Inc. report
prepared by IT Corp.). The soil surrounding the other facilities of the Old STP
(Section E-2; Hercules Inc., October 1988) contained less than 1.0 ppb of TCDD. The
* contents of the treatment units have not been sampled since 1984. At that time, the
sludge in the digester contained a maximum of 12.46 ppb TCDD, the east primary
clarifier contained 1.62 ppb TCDD, and the west primary clarifier contained 0.23 ppb
TCDD. The trickling filters and the secondary clarifiers were not sampled.

Figures 2-8 through 2-12 show that the most recent samples of the Bayou Meto flood
plain and the Rocky Branch Creek flood plain downstream from the Old STP
contained TCDD concentrations lower than 1.0 ppb.

As mentioned previously, the sewer collection line sediments were sampled only in

1984. The 1984 data are shown in Figure 2-13. At that time, the sediments in the
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active sewer line contained a maximum concentration in excess of 200 ppb TCDD.
The abandoned Rocky Branch Creek interceptor contained a maximum sediment
concentration of 70.5 ppb TCDD.

Rocky Branch Creek and Bayou Meto sediments have been sampled in 1984, 1987, and
1988. Figure 2-10 shows that two sediment samples from Bayou Meto contained
TCDD concentrations between 1.0 and 5.0 ppb. It should be noted that the actual

concentrations in these samples were 1.0 and 1.03 ppb.
DATA COMPARISON
Sampling Techniques and Locations

The 1985 RI report presented TCDD data for grab samples collected from the soils,
sediments, and sludges from the wastewater collection and treatment system, flood
plains, Rocky Branch Creek, and Bayou Meto. Most samples were collected in 1984.
_In 1987, Hercules Inc. sponsored a sampling effort designed to be comparable to the
1985 RI data. The 1987 effort consisted of grab samples collected from approximately
the same locations and depths as in 1984. Soils/sediments were sampled at 3-inch inter-

vals down to 30 inches.

Sampling techniques changed considerably in 1988. Hercules sponsored another samp-
ling effort, and IT Corporation (Hercules’ contractor) sampled soils and sediments
using grid sampling. In the grid sampling, aliquots of soil or sediment were collected
from locations spaced 10 feet apart within a defined area (grid) not larger than
5,000 square feet. The individual aliquots were then composited for analysis. Soil and
sediment samples were taken from 0 to 3 inches deep. Creek banks were sampled at
distances of 6, 36, and 60 inches from the water line. Stream sediment was collected

midstream in nearly dry creek beds. Sludge samples were collected at the sediment/
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water interface and at the interface between sediment and the clay bottom of the aera-

tion basin and oxidation ponds.

In November 1988 EPA conducted fine-grid sampling of soil along the west side of the
west leg of Rocky Branch Creek south of the Vertac property. Additional grid samp-
ling was performed near the Vertac property line in January 1989.

Comparability of Data

The 1984 and 1987 TCDD sampling data are directly comparable, and comparison of
these two data sets may identify trends, if any. The 1988 grid-sampling data are not
directly coinparable to the earlier findings; however, general comparisons can be made
in some cases. Individual grab samples may either overestimate or underestimate con-
taminant concentrations contained in a given area. Grid sampling gives a better esti-
mate of representative concentrations, but does not identify "hot spots" (concentrated
areas of contamination). Some of the grid-sampling data cannot be compared to

earlier data because those locations were not previously investigated.

Historical Trends

The TCDD concentrations found in soil/sediment in the various sampling etforts
between 1984 and 1988 are compared in Table 2-2. Once the source of contamination
is removed or reduced, TCDD levels in the environment would be expected to decrease
due to the combined actions of dispersion by wind and water, downstream transport of
contaminated soil/sediment, dilution by mixing and covering with clean material,

biotransformation, and physical/chemical transformation.

TCDD levels tended to decrease between 1984 and 1987. A total of 59 samples are
directly comparable between the 1984 and 1987 sampling events (that is, sample
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aliquots were collected at the same location and depth and analyzed individually).

These 59 samples compare as follows:

. In 1987, 47 samples (80 percent) were lower than in 1984, with 31 sam-
ples (53 percent) at least 50 percent lower. The largest decrease was
from 37.9 ppb in 1984 to 2.9 ppb in 1987 in the aeration basin.

. In 1987, 11 samples (19 percent) were higher than in 1984, and 5 samples
(8.5 percent) were more than 50 percent higher. The greatest increase

was from 0.92 ppb in 1984 to 1.3 ppb in 1987 in the oxidation pond.
. In 1987, 1 sample (2 percent) was exactly the same as in 1984.

It should be noted that this is not a statistical treatment of the data (e.g., lower than
does not imply a statistically significant difference), but simply a mathematical compari-
son. TCDD levels at nearly half of the 1987 sampling stations were within plus or

minus 50 percent of their 1984 concentration.

Table 2-2 shows 1984, 1987, and 1988 samples from comparable areas of particular
interest within the Vertac off-site investigation area. In these areas, TCDD concentra-

tions were consistently lower in 1987 and 1988 than they were in 1984.

The elevated levels detected in aeration basin samples(of 1984 (37.9 and 16.2 ppb) and
1987 (7.6 ppb) were not found in later samples. This decrease may stem from the
sampling methods used (e.g., grab sampling of a hot spot versus dilution via composite
sampling) or may reflect biodegradation or another attenuation process. In any case,
the 1988 fine-grid sampling found TCDD levels of less than 5.0 ppb in the aeration

basin and less than 1.0 ppb in the oxidation ponds.
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SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8-TCDD (ppb)

TABLE 2-2

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 1988 DATA"
BACKGRCUND VANBERG BLVD ABCD ND-0.023
OXIDATION POND  NW QUAD A 3 1.2
D 0.7 0.4
S 0.29 [4]
IN NA (ND-0.3) [4]
NE QUAD A 3.6 1.5
A 18 1.8
D 0.98 ND-0.01
F 0.51 0.025
S 0.97[4]
IN NA(ND-0.3)DU [4]
SW QUAD A 1.98 0.41
D 0.34 0.0061
S NA (ND-0.3) [4]
IN NA (ND-0.3) [4]
SE QUAD A 0.92 1.3
A 0.2 0.022s5P
A 13 1.1
. = c 057 0.0059
G 0.44 ND-0.029
J 0.15 0.015
] NA (ND-0.3) [4]
IN NA (ND-0.3) [4]
A=0-3inch F = 15-18 inch S = surface sample
B=3-8inch G = 18-21inch IN = interface smpl b/w bottom sedmnt & liner
C = 6-9 inch H = 21-24 inch X = deep bottom samples
D =9-12inch | = 24-27 inch
E=12-15inch J =27-30inch

NA = not analyzed for 2,3,7,8-TCDD when TCDD < 1

{ ) = non-isomer-specifc TCDD concentration

ND = non-detectable at given detection concentration

DU = duplicate associated with sample:; highest value shown

SP = split sample; highest value shown

* Highest vailue of sampling grid used

** samples taken at 6,36, and 60 inches

[ 1 = number of grabs (surface samples) or cores (interface samples)
taken in the sampling grid
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TABLE 2-2
SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 1988 DATA"
OXIDATION POND
OUTFALL DELTA A 0.74 0.45
s NA(ND-0.3)DU [10]
N BANK A 2 1.25P
- NA(ND-0.3)DU 2@
N BANK LEFT A 35 0.5SP )
B 11 0.6SP A
c 2.1 0.68 K
- NA(ND-0.3)DU (28N
o
AERATION BASIN  NW QUAD s NA (ND-0.3) [6]
IN NA (ND-0.3) [6]
NE QUAD A 37.9 2.9
E 1.50U
F 1.7
s 1.41 (6]
IN NA (ND-0.3) [6]
SW QUAD A 65 27
, E 0.8DU/SP
s NA (0.71) [6]
IN NA (ND-0.3) [6]
SE QUAD A 16.2 76
G 2.08 1.95P
s 2.83 DU [6]
IN NA(ND-0.3)DU {6]
BAYOU METO
1-.88 mi below MIDSTREAM A 0.27 0.024SP
outfall N BANK A 0.47 0.0365P
CONFLUENCE A 0.53 0.29
D ND-0.0065
N BANK A 0.74 0.8SP
88-2.4 mi below S DUPREE PRK A 0.22 0.36DU
outfall SOYBEAN FLD. A 0.06 0.068DU
DRY CREEK A 09 0.465P
MIDSTREAM (1mi) A 0.37 1
A 0.1 1.03
N BANK (1mi) - NA (ND-0.3) {50




TABLE 2-2
SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 1988 DATA"
S BANK (1mi) A 0.81 0.34
B8 1.2 0.128P
4] 11 0.33
- NA (ND-0.3) [38]
BAY MOUTH A 0.86 0.41SP
WQODLAND A 0.098
C 1.58 0.0046SP
N BANK A 0.49
A 1.1 0.53
A 0.54 0.85SP
B 1.52 0.75SP
B 0.78 0.64
(o 1.7SP
MIDSTREAM A 0.39 0.22
RR TRACK A 0.34 0.25
N BANK (2mi) - NA (ND-0.3) [50]
S BANK (2mi) - NA (ND-0.3) [50]
MIDSTREAM(2.25mi) A 0.25 0.18
A 0.31 0.18
D 0.0029
- - N BANK (2.4mi) - NA (ND-0.3) {50]
S BANK (2.4mi) bl NA (ND-0.3) [42]
HWY 161 A 0.79 0.148P
2.4-3.23 mi below S BANK A 0.22DU
outfall c 1.08 0.54DU/SP
3.23-4.09 mi IARIGATION A 0.08 ND-0.0055D0U/SP
below outfail
ROCKY BRANCH FLOODPLAIN
WEST LANE RUNOFF DITCH A 0.84 0.12
) (o 0.01 0.011SP
HINES ST. WOODED PENN. A 6.8
{end of st.) [o] 7.58 1.35P
W.LEG(0-250ft. 0-20ftfrm crk S 2.88 [150]
frm junct.of 20-40ft.frm crk S 1.98 [150]
W and E legs) 40-60ft.frm crk S NA (0.869) [150]
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TABLE 2-2
SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 1988 DATA
W.LEG(250-5001t.  0-20ft.frm crk s 2.73[150]
frm junct.of 20-40ft.frm crk s 2.02 [150]
W and E legs) 40-601t.frm cri s 1.74 [150]
60-80ft.frm crk S 1.45 [150] o
80-100ft.frm crk S 1.34 [150] c“\‘
100-120ft. frm crk S NA (0.96) [150 |
E.LEG(0-250ft. 0-20ft.frm crk S NA (ND-0.3) [150] <
frm junct.of A
W and E legs) ©
E.LEG(250-500ft. 0-20tt.frm crk s NA (ND-0.3) [150]
frm junct.of
W and E legs)
E.LEG(500-750A1. 0-20ft.frm crk s NA(ND-0.3) [150]
frm junct.of
W and E legs)
ROCKY BRANCH IN THE
VICINITY OF STP
DRY CREEK A 1.7 0.97SP
W BANK A 0.05 0.004g
s NA (0.569)DU [50]
MIDSTREAM A 0.17 0.0985P
DRY CREEK A 0.64
s NA (ND-0.3) [25]
c 1.5 0.85SP
W BANK DELTA A 0.1 0.63
BEND MIDDLE A 0.15 0.46SP
MIDSTREAM A 0.16 0.86
A 0.41 0.52
OLD STP AREA
PERIMETER s 1.01 [66]
SLUDGEDRYBED S 2.79DU [73]
A ND-0.01




TABLE 2-2

SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE

SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 1988 DATA*

A 0.77
B 6.59
B 0.58

CLARIFIERS A 1.62
A 0.23

CLARIFIERAREA S NA (0.307) [39]

SLUDGE DIGESTER B 5.3

; B8 12.46

SLUDGE COLLCT.ARE A ND-0.76
A ND-0.05
E ND-0.21
E 0.42
X ND-0.48
X

1.19
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While Table 2-2 presents only the data that can be compared, Appendix E includes

summary tables for each of the off-site areas.
QUANTITY OF MATERIAL REQUIRING REMEDIATION

The volume of contaminated material considered for remediation has been estimated
based on the available sampling data and chemical- and site-specific action levels.
Volumes were estimated in the 1985 RI, the 1986 FS, and the present FS. The amount
and location of contaminated material requiring remediation in the Vertac off-site area
has changed over time due to decreases in contaminant concentrations, implementation

of remedial activities, and refinement and expansion of environmental sampling.

Table 2-3 compares the volumes of material addressed in the 1985 RI and considered
for remediation in the 1986 FS. Table 2-4 lists the quantities of contaminated material
assumed to require remediation in the present FS. These quantities are based on the
action levels developed for the off-site area by ATSDR and the EPA dioxin group

(discussed in Section 3), and on the most recent sampling data.

The present FS considers the 1987, 1988, and 1989 sampling data, which were collected
after the 1986 FS was conducted. These sampling efforts have better defined the areas

requiring remediation under the site-specific TCDD action levels.

Generally, the volumes of contaminated material considered for remediation in the
1986 and the present FS are similar. However, there is one major difference. In the
1986 FS, the volume of material to be remediated included extensive sections of Rocky
Branch Creek and Bayou Meto and their flood plains. The present FS assumes that
flood plains will be remediated only in areas where TCDD concentrations in soil exceed
the pertinent site-specific action level. This includes the Rocky Branch Creek flood

plain in the residential area south of the Vertac Plant site, but not the other flood plain
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Table 2-3

1985 Remedial Investigation and 1986 Feasibility Study Estimates of

TCDD-Contaminated Material Considered For Remediation

Volume® Volume Assumed in Comments on Volume® Assumed in
Estimated in 1986 Fs* 1986 FS©
Area 1985 RI®
Sewage Collection | 47 cy 46 cy Included allowance for vegetation in
Lines SEWETS.
Ol STP 500 cy 1,500 cy of sediment Quantities based on facility
and water in basins dimensions and description of
914 cy of soil/sediments | materials in basins.
in sludge drying beds
and outfall ditch
West WWTP 214,000 cy of | 216,000 cy of sludge Assumed RI-reported sediment was
sediment at 5% solids 5% solids.
180,000 cy of | 182,000 cy of Assumed RI-reported wastewater had
wastewater wastewater with 1% 1% solids.
solids
ND 260 cy of sediment in
outfall ditch
Rocky Branch and | ND 13,700 cy of nearstream | Assumed volume of contaminated
Bayou Meto flood soil along Rocky near-stream material based on an
plains Branch average 50-foot-wide; contaminated
area along each side of stream
23,900 cy of nearstream | sections with assumed TCDD levels
soil along Bayou Meto | >1 ppb. Assumed average depth of
= contamination was 1 footL.
Rocky Branch
Instream 1,900 ¢y 1,900 cy Allowances for overexcavation and
sediments debris in channel added to FS-
assumed volumes (not listed here).
Assumed volume of contaminated
Bank sediments ND 3,800 cy bank material based on assuming an
and soils ’ average stream cross section and
average depth of contaminated
material of 1 foot.
Bayou Meto
Instream 10,300 cy 10,300 cy Allowances for overexcavation and
sediments debris in the channel added to FS-
assumed volumes (not listed here).
Bank sediments ND 7,500 cy Assumed volume of contaminated
and soils material based on assuming an

average stream cross section and
average depth of contaminated
material of 1 foot.

3[n-place volume of contaminated material
SOffsite Remedial Investigation, Vertac Inc., Jacksonville, AR, Finai Report. EPA, December 1985.
Vertac Offsite Feasibility Study, Final Report. EPA, June 1986.

ND = Not Determined
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i Table 2-4

1990 FS Estimated Volumes of Material Considered For Remediation (sheet 1 of 2)

assumed 1.65-ft average sediment depth

Area Volume Basis Information Source

Sewage Collection Lines

Sediment in active lines 10cy Volume estimate from sewer lamping study 1985 RI, Vol. 1
results for the 10,350-ft active sewer lines

Soil surrounding active lines 7,700 cy Assumed 4-ft-by-4-ft contaminated cross
section; 25% bulking factor

Abandoned Rocky Branch 3,200 cy 4,350-ft length; assumed 4-ft-by-4-ft

interceptor and surrounding soil contaminated cross section; 25% bulking factor

Old STP

Sludge in studge digester 890 ¢y Previous volume estimate; 40-ft diameter; 1986 FS, Vol. I (p. 6-7)
assumed 19-ft sludge depth

Soil in sludge drying beds and 1,500 cy 267-ft-by-120-ft sampling area E-1; assumed 1- | Hercules Inc., 1988 (p. 67)

surrounding soil ft contaminated depth; 25% bulking factor

Sediment in primary clarifiers 90 cy Two 40-ft diameter basins; assumed 1-ft
sediment depth

Water in primary clarifiers 126,000 gallons Assumed 7-ft water depth

West WWTP

Sediment in aeration basin 8,000 cy Previous volume estimate; 3-acre basin; 1986 FS, Vol. I (p. 6-7)

Water in aeration basin

6.8 million gallons

Previous volume estimate; assumed 17-ft
average water depth

1986 FS, Vol. 1 (p. 6-7)

Scdiment in oxidation ponds

208,000 cy

Previous volume estimate; two 22-acre ponds;
assumed 3-ft average sediment depth

1986 FS, Vol. I (p. 6-7)

Water in oxidation ponds

30 million gallons

Previous volume estimate; assumed 2-ft average
water depth

1986 F's, Vol. I (p. 6-7)
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Table 2-4

1990 FS Estimated Volumes of Material Considered For Remediation (sheet 2 of 2)

Area

|

voeme ]

Basis

l

Information Source

Rocky Branch Flood Plain

Soil in undeveloped residential area
owned by Hercules Inc. (1.0 ppb
<TCDD <35.0 ppb)

2,100 cy

Approximately 45,000 sf; assumed 1-ft
contaminated depth; 25% bulking factor

1988 Fine-Grid Sampling
Report

Soil in undeveloped residential area
west of W. Rocky Branch and
immediately south of Vertac property
(TCDD >5.0 ppb)

400 cy

Approximately 8,600 sf; assumed 1-ft
contaminated depth; 25% bulking factor

1988 EPA Region 6
sampling results

Soil in undeveloped residential area
west of W. Rocky Branch (1.0 ppb
<TCDD <5.0 ppb)

1,600 cy

Approximately 35,000 sf; assumed 1-ft
contaminated depth; 25% bulking factor

1988 EPA Region 6
sampling results
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sections included in the 1986 FS. EPA determined that remediation of Rocky Branch
Creek or Bayou Meto is not necessary to protect human health (see Appendix A).

These sediments and creek banks are not included in the quantities to be remediated

TARGET CLEANUP AREAS AND ACTION LEVELS

The ATSDR reviewed the Vertac off-site RI report and assessed the human health '::\
significance of the contamination and the need for off-site cleanup. Based on this eval: ¢
uation, ATSDR developed guidelines and criteria for remediation of TCDD-contami L
nated materials in the Vertac off-site area. The following levels were derived from

ATSDR recommendations (the ATSDR memorandum is included as Appendix B).

. Wastewater Collection System. Sewer lines indicated in the RI to have
TCDD concentrations equal to or greater than 1.0 ppb require remedia
tion. This action level was chosen because the contaminants in the sewe
line could migrate downstream and contaminate the wastewater treat

ment facilities, Bayou Meto, and nearby flood plains.

. Old Sewage Treatment Plant. TCDD-contaminated sludges, wastes, soils
and sediments in the abandoned facilities would be remediated so that an
action level of 5.0 ppb TCDD is not exceeded. The ATSDR recom
mended an action level of 5 to 7 ppb TCDD for soils in and around th
abandoned sewage- treatment facilities if the following conditions wer

imposed:

- The site must not be developed for agricultural or residential use

CVOR195/109.51
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- The use and activities of the site must not become associated with
the production, preparation, handling, consumption, or storage of

food, other consumable items, or food-packaging materials

- The site soils must be protected from erosion that would uncover
or transport TCDD that could cause unacceptable human expo-

sure at a future date

West Wastewater Treatment Plant. An action level of 5 to 7 ppb was
recommended for the aeration basin, oxidation ponds, outfall ditch, and
peripheral land zoned for manufacturing. This action level is subject to

the same conditions listed above for the Old STP.

Flood Plain--Residential and Agricultural. An action level of 1.0 ppb

TCDD would be adopted for residential and agricultural areas.

Flood Plain--Nonresidential and Nonagricultural. Nonresidential and
nonagricultural areas in the flood plain (such as woodlands, industrial,
and commercial areas) that are not subject to erosion and transport pro-
cesses would have an action level of 5 ppb TCDD. If the areas are sub-
ject to erosion and transport processes (lack sufficient ground cover to

inhibit erosion), the action level would be 1.0 ppb.

Rocky Branch and Bayou Meto Sediments. Assuming a continued and
effective State advisory discouraging ingestion of fish, the less than
0.3 ppb to 2.3 ppb TCDD levels in the sediment should not pose an

unacceptable health threat.
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ENDANGERMENT ASSESSMENT
1986 ENDANGERMENT ASSESSMENT

An endangerment assessment (EA) was conducted to support the 1986 FS (U.S.EPA,
June 1986). The objective of the EA was to evaluate the potential health and environ-
mental effects if no remedial action is taken at the Vertac site. It defines the current
or potential future exposures and risks attributable to contaminants at the site,:‘

primarily TCDD. o
U
[4V
The EA includes a discussion of the 1984 RI data and how they are used, including soil, ©

sediment, and fish sampling data. In some cases, chlorophenoxy herbicides, chlorinated

benzenes, and chlorinated phenols were analyzed in addition to TCDD.

Historical data for the site were also considered to identify contamination trends. Con-
centrations of compounds identified in soils and sediments exceeded expected or
normal concentrations for the area compared to background concentrations in the
investigation area.

A discussion of the potential for migration of TCDD from the sewer system, Rocky
Branch Creek, and Bayou Meto was included. The EA concluded that TCDD has the
potential to migrate out of the sewage treatment plant, will adsorb onto soils and sedi-

ments, and can be transported in the creek beds and flood plains.

Potential exposure pathways to contaminated media include direct dermal contact or
ingestion of sediments or soils originating from the sewer system, Rocky Branch Creek,
Bayou Meto, or the flood plains; inhalation of volatilized organics, if any, from contami-

nants in the sewer system, creek, or flood plain sediments or soils; ingestion of fish and
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other aquatic organisms from Rocky Branch Creek or Bayou Meto; and ingestion of

agricultural products that have been grown in contaminated soils.

From the estimate of intakes, and considering various exposure scenarios, risks were
quantified.

A summary of the 1986 EA is presented in Table 2-5. The scenario of residential use
of the flood plain and Rocky Branch Creek present the highest estimated risks for
ingestion of TCDD contaminated soils. This scenario assumes children between the
ages of 1.5 and 3.5 consume 10 grams of soil per day, from 3.5 to 5 years, 1 gram per
day, and adults consume 0.1 gram per day.

For sediments found in the sewer system, if daily contact were to occur along with
ingestion of 0.1 gram of soil per day, resulting risks could be as high as 10 in areas of
maximum concentration. It is unlikely that daily contact with sediments would occur,
even during cleaning and maintenance activities. Risks presented in this scenario
represent a conservative "worst-case” approach to estimating actual health risks.

Sediments in the in-stream and near-stream areas of Rocky Branch Creek and Bayou
Meto present a minor public health risk from direct contact with contaminated sedi-
ments under the recreational setting using the given assumptions. Risks may be
present to aquatic organisms from contaminated sediment, but this pathway is not
quantifiable. The interaction between TCDD in sediments and water is not known.
Some solubilization may be possible over time. Aquatic organisms may bioconcentrate
TCDD up to 30,000 times the surrounding water concentration. Bottom feeders may
ingest TCDD contaminated sediments directly during feeding. Data are insufficient to
determine the effects of TCDD on aquatic organisms, as fish have been found with

over 850 ppb in their tissues with no apparent adverse effects.
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Table 2-5

4
Summary of Site Problems and Associated Risk (sheet 1 of 2)

Dermal, Inhalation

Contaminated Media Pathway Assessment
Sewer System Sediments Direct/Ingestion Risk ranges from 102 to 10 using occupational settings. Contact
with sediments in the system on a daily basis is unlikely.

Dermal Was not quantified, may act to increase total risk. This is the
most likely pathway for worker exposure to sediments within the
sewer system.

Inhalation Was not quantified, may act to increase total risk. Inhalation of
volatiles is a possibility. Quantification of volatiles was not done
in the RIL.

Indirect/Ingestion, | Was not quantified. Could occur through overflow, backflow,

exfiltration, etc. However, it is anticipated to be a minor risk.

Migrating to creeks

Was not quantified. Anticipated to present a substantial risk to
environment.

Rocky Branch Sediments

Direct/Ingestion Risks range from 103 to 10* using the residential scenario and
Kimbrough estimates of childhood soil intake. Risk ranges from
10® to 107 using the recreational scenario, 0-3" sediment depth
and any age group.

Dermal Pathway was not quantified. May act to increase the total risk.

Indirect/Secondary | Pathways not quantified. Limited risk anticipated.

Contact (pets, etc.)

Agquatic Uptake

Pathway not quantified. Data not available to determine risk to

.| aquatic life.

CVOR195/119.51
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Table 2-5

Summary of Site Problems and Associated Risk (sheet 2 of 2)

Contact (pets, etc.)

Contaminated Media Pathway Assessment
i)

Bayou Meto Sediments Direct/Ingestion Risk ranges from 10 to 107 using the recreational scenario, 0-3"
sediment depth and any age group. Risk is about the same for all
sediment depths.

Dermal Pathway was not quantified. May act to increase the total risk.
Indirect/Secondary | Pathways not quantified. Limited risk anticipated.

Fish Direct/Ingestion Risk ranges from 10 to 10 using the adult consumption setting.
Risk is lower using TCDD concentrations in fish below 2.5 miles
downstream of the confluence with Rocky Branch Creek

Dermal Pathway not quantified. Limited risk anticipated.

Flood plains Direct/Ingestion Risk ranges from 10 to 10 using the residential scenario and
Kimbrough estimates of childhood soil intake. Risk ranges from
10 to 10°® using the recreational scenario, 0-3" sediment depth
and any age group. Risk is slightly higher for the 6-9" soil depth
due to one maximum concentration (10°%).

Dermal Pathway was not quantified. May act to increase the total risk.
Inhalation Pathway was not quantified, anticipated to be minor increase to
total risk. Dust entrainment of soils in the flood plain not
anticipated to be high due to dense vegetative cover.
Indirect/Leaching Not quantified. Considered not a major risk due to mobility of
to Groundwater TCDD. No data available to assess pathway.
CVORI195/119.51
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Consumption of fish from the bayou near the confluence with Rocky Branch Creek
presents a potential risk between 10 to 10* excess cancers. Further downstream the

risk drops to 10 to 107,

Other contaminants that were detected but were not quantified may add to the risk
presented by media at the site.

In addition, many of these pathways are additive; for example, a sewage treatment
plant worker could also use the area for recreation, and consume fish from the Bayou.
The potential risk from all exposure routes would have to be added to determine the
cumulative risk.

REVISED RISK ASSESSMENT

The 1986 EA was updated to support the current FS and to reestimate off-site risks
based on the most recent TCDD data and current EPA exposure and risk assessment
zguidelines. While the 1986 EA addressed several media and both TCDD and non-
TCDD compounds, this update focuses specifically on ingestion of TCDD-contaminated
soils and sediments. This exposure scenario is the most relevant to the current FS and

provides the baseline upon which remedial alternatives can be evaluated.

Post-RI data are available for several of the off-site areas, including the Old STP,
WWTP, Rocky Branch Creek and Bayou Meto sediments, and flood plain soils from
Rocky Branch Creek and Bayou Meto. This revised risk assessment includes oniy
those areas where concentrations have changed significantly since the 1984 RI. These
areas include the Old STP, WWTP, and Rocky Branch Creek flood plain.

The exposure parameters used to estimated cancer risks in the 1986 EA included:

lifetime average soil ingestion rate (LASI); fraction of the year that exposure occurs;

2-50

CVOR195/109.51

025941




~ ~

and fraction of the chemical that is absorbed in the gut. LASI rates were estimated for
occupational, recreational, and residential settings. The LASI for the residential setting
has been revised based on EPA’s 1989 Risk Assessment Guidance (EPA 1989). The
LASI used for the residential setting in the 1986 EA was 0.0281 g/kg/day. The revised
residential LASI is 0.0022 g/kg/day. The primary difference in these estimates is the
reduction in the soil ingestion rates during the childhood years. No new information is
available to revise the LASI for the occupational and recreational settings. Similarly,
the information used in the 1986 EA to estimate the fraction of the year when expo-

sure occurs and the absorption factor is current and, therefore, has not been revised.

The cancer potency factor used in the 1986 EA was 156,000 (mg/kg-day)”. This
continues to be the cancer potency factor used in EPA risk assessments for 2,3,7,8-
TCDD (EPA, 1989).

The following subsections present revised exposure and risk estimates for each of the

offsite areas.
;Sewage’éollection Lines

The sewer collection lines have not been sampled since the 1984 RI sampling, where
the maximum concentration was found to be 200 ppb TCDD. The occupational
exposure setting used in 1984 has not changed and, therefore, the risk estimates for the

collection lines have not changed.

Old STP

As part of the 1988 fine-grid sampling conducted by Hercules, 73 surface (0 to 3 inch)
samples were composited and analyzed from the sludge drying beds. The TCDD con-

centration in this composite sample was 2.79 ppb. This compares to the 1984
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maximum and average surface concentrations of 0.77 and 0.39 TCDD, respectively.
Using the same occupational exposure parameters, the risks associated with ingestion of

sludge from the drying beds would be 4 x 10° based on the 1988 data.

The only other areas of the Old STP where post-RI data are available are the peri-
meter of the sludge drying beds and the soil surrounding the clarifiers (available from
1988 fine-grid sampling). Neither of these specific areas were sampled during the RIL

Sixty-six samples were composited from the perimeter of the sludge beds and 39 from =

o)

@

the clarifier area. The concentrations in these composite samples were 1.01 and were

0.307 ppb TCDD, respectively. The risks associated with these areas, using the

025

occupational exposure setting, would be 1.5 x 10° and 4.5 x 10, respectively.

WWITP

The 1984 RI data showed maximum and average concentrations from the aeration
basin of 37.9 and 20.2 ppb TCDD, respectively. In 1988, composite samples were
_ taken in each of the four quads of the aeration basin. Each composite consisted of 6
samples. The highest composite sample was 2.83 ppb TCDD. Using the occupational

exposure parameters, the risks associated with aeration basin soils would be 4.1 x 107,

The north oxidation pond showed maximum and average concentrations of 3.6 and
2.8 ppb TCDD, respectively, in 1984. In 1988, two composite samples were taken from
the north pond. The highest composite sample showed a TCDD concentration of 0.97

ppb. The risk associated with this concentration would be 1.4 x 10°%.

The maximum and average concentrations from the south pond in 1984 were 1.3 and
1.2 ppb TCDD, respectively. In 1988, both composite samples showed nondetectable
concentrations. At the detection limit of 0.3 ppb TCDD, the risk would be 4.3 x 10™.
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Rocky Branch Creek Flood Plain

In 1988 and 1989, EPA sponsored sampling of the flood plain soils along the west leg
of Rocky Branch Creek. Samples were composited from grids that were approximately
20 feet by 250 feet. The highest composite sample showed a concentration of 9.6 ppb

TCDD. The risk associated with this concentration, using the revised residential LASI,
is 5.7 x 107
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Section 3
IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This study followed a four-step process to identify and screen technologies for assembly
into sitewide remedial action alternatives. The general process is outlined in the
Guidance For Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(EPA, October 1988). The four steps involved are to:

Establish remedial action objectives

. Identify general response actions and remedial technologies for each

medium of interest

. Identify technology process options and screen
technologies/options based on technical implementability

. Evaluate screened process options based on effectiveness, institutional

implementability, and relative cost

"General response action," "remedial technology,” and "process option” refer to three
tiers in a hierarchical system for describing remedial action processes. General
response actions are the most general; process options are the most specific. For
exampie, one general response action is containment; one of several possible remedial
technologies in the containment category is capping; and one of several possible pro-
cess options in the capping technology is a multilayer cap. The term "primary remedial
technology" refers to a remedial technology or process option which, if implemented,
would be instrumental in effecting site remediation. This term does not include

processes that support primary cleanup activities.
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The rest of this section details the application of the four-step identification and screen-
ing process in this study.

IDENTIFICATION OF REMEDIAL ACTION OBJECTIVES

The remedial action abjectives for the Vertac off-site area are based primarily on the
TCDD action levels recommended by ATSDR and EPA’s specially-formed dioxin
group (see Appendix B) and the 1989 EPA memorandum to ATSDR (Appendix A).
The remedial action objectives are stated below. The first three concern protection of
human health, the fourth concerns environmental protection, and the fifth is a require-

ment for federal funding for the new Jacksonville sewage treatment facility.

1. For residential and agricultural areas, prevent long-term ingestion of

contaminated soils with TCDD concentrations above 1.0 ppb.

(1ad

For nonresidential/nonagricultural or undeveloped residential areas (Old STP,
West WWTP, undeveloped Rocky Branch Creek flood plain areas), prevent
direct public contact with contaminated soils containing TCDD concentrations
above 5.0 ppb.

3. Follow the recommendations contained in the January 26, 1989, EPA memoran-
dum regarding protection of human health in Rocky Branch Creek and Bayou
Meto.

4. Prevent migration of TCDD-contaminated sediments into the waterways and

surrounding flood plains.
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5. Prevent migration of TCDD-contaminated sediments through the sewage collec-

tion lines to the new Jacksonville sewage treatment facility.

IDENTIFICATION OF GENERAL RESPONSE ACTIONS AND
TECHNOLOGIES

Hazardous waste data base and literature resources were used in addition to the 1986
FS to identify general response actions and technologies that could satisfy the remedial

action objectives for the off-site areas under consideration in this study. Table 3-1 lists

the identified general response actions and the remedial action objectives that each

action could potentially meet.

Table 3-1

Remedial Action Objectives Potentially
Met by the General Response Actions

E S

Objectives® Potentially Met

General Response | Collection | Old | West | Rocky Branch | Rocky Branch
Action Lines STP |WWTP| Flood Plain | and Bayou Meto
Sediments

No Action None |[None| 2 None 3

Institutional Controls None |None| 4 1,2 3

Containment 5 2,4 4 1,24 None
Removal 5 2,4 4 1,2,4 None
Treatment 5 2,4 4 1,2,4 None
Disposal 5 24 4 1,24 None
Monitoring None [None 2 None 3

*Numbers correspond to objectives (described in text).
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Figure 3-1 lists the general response actions and corresponding remedial technologies
that may be applicable for at least one of the off-site areas. Generic descriptions for
the remedial technologies are also provided.

TECHNOLOGY/PROCESS OPTION IDENTIFICATION AND
SCREENING

=
Figure 3-2 shows process option variants specific to the remedial action technologies. >
[Ta

Generic process option descriptions are provided. These process options and technolo-q
gies were screened based on technical implementability to eliminate any that would not<

be applicable as a primary remediation activity for at least one of the off-site areas.

Factors considered to assess technical implementability included:

. Ability to construct and operate the technology

. Reliability of the technology

. Ease of implementing additional remedial action, if necessary

. Ability to monitor effectiveness of remedy

. Availability of treatment, storage, and disposal services and capacity
. Availability of necessary equipment and specialists

. Availability of prospective technologies

The diagonal lines on Figure 3-2 mark the technologies and process options eliminated
as primary remediation activities because they would not be implementable at any off-

site area.

CVOR195/108.51




i 066420

GENERAL RESPONSE ACTION REMEDIAL TECHNOLOGY

DESCRIPTION

NO ACTION NONE

ACCESS AND USE RESTRICTIONS

INSTITUTIONAL CONTROLS
RELOCATION OF RESIDENTS }

(
(=] HORIZONTAL BARRIERS |
L DuST AND VAPOR SUPPRESSION |
OEMOLITION .
EXCAVATION ]
b BULK LiQUID REMOVAL ]
1
—{_SOLIDS PROCESSING
——_souips TREATMENT ]

REMOVAL ’_

L[ DECONTAMINATION

RBA o o~
b sowws pEWATERING
——{ cHEMICAL TREATMENT
———{ srococicAL TREATMENT
f——r W iU TREATMENT

——{ niFRMAL TREATMENT

TREATMENT }'_

TEMPORARY STORAGE

DISPOSAL

LANDFILL

MONITORING MONITORING

- RSION: 6/12/90 DRAFT
FIG5-1-1.0:
PROJECT NO. DEN69071 AT

JUuuduyL

NO ACTION; REMEDIAL RESPONSES INITIATED AT SITE ARE ABANDONED: MONITORING.
EXAMPLES INCLUDE LEGAL RESTRICTIONS ON DEEDS TO REGULATE LAND USE; FENCES TO REGULATE SITE ACCESS.

RESIDENTS ARE RELOCATED QN EITHER A TEMPORARY (APARTMENT OR MOTEL) OR A PERMANENT (PURCHASE OF
RESIDENCE) BASIS.

LOW-PERMEABILITY MATERIAL IS PLACED INTO VOID SPACES TO REDUCE THE VERTICAL PERMEABHITY OF THE IN SiTY SOIL.

SURFACE SEALING, GRADING, SOIL STABILIZATION, REVEGE TATION, AND DIVERSION/COLLECTON PROCESSES ARE IMPLEMENTED
TO REDUCE SITE RUNON/RUNOFF, SURFACE WATER INFILTRATION AND EROSION, AND TO STABILIZE SURFACE SOILS.
TARPS, SOIt. COVERS, SPRAYS, OILS, ETC. ARE APPLIED TO SUPPRESS DUST AND NON-POINT-SOURCE VAPOR.

DRUMS AND /OR DEBRIS ARE REMOVED BY VARIOUS MECHANICAL MEANS, £.G., CRANES AND OTHER STANDARD CONSTRUCTION
EQUIPMENT. STRUCTURES ARE DEMOLISHED USING STANDARD CONSTRUCTION EQUIPMENT T0 REDUCE POTENTIAL EXPDSUIRES.
CONTAMINATEQ SOIL, SEDIMENT, SLUDCES AND OTHER SOLIDS ARE REMOVED WTH STANDARD CONSTRUCTION EQUIPMENT.

BULK LIQUIDS IN OPEN PITS, OPEN PONDS, TANKS, DRUMS, ETC., ARE REMOVED BY A VARIETY OF METHODS INCLUDING ,
DREDGING, BAILING AND PUMPING.

CONTAMINATED BUILDINGS OR OTHER STRUCTURES ARE WASHED WITH A SUBSTANCE THAT REMOVES CONTAMINANTS UPON
RINSING. OF TEN DECONTAMINATION IS DONE WITH A PRESSURIZED STREAM.

SOLIDS PROCESSING PREPARES THE WASTE FOR FURTHER TREATMENT OR DISPOSAL BY SIZE REDUCTION OR CLASSIFICATION OR
MATERIAL SEPARATION.

SOILS, SEDIMENTS, SLUDGES, AND OTHER SOLIDS ARE PHYSICALLY OR CHEMICALLY TREATED TO REMOVE THE HAZARDOUS
CONSTITUENTS OR CONVERT THE CONSTITUENTS TO NONHAZARDOUS SUBSTANCES,

STABILIZATION AND FIXATION PROCESSES MAINTAIN HAZARDOUS CONSTITUENTS IN THEIR LEAST TOXIC AND/OR LEAST SOLUBLE
FORM. SOLIDIFICATION PRODUCES A MONOLITHIC BLOCK OF TREATED WASTE WITH HIGH STRUCTURAL INTEGRITY.

SOLID/ALIQUID SEPARATION CLARIFIES LIQUID STREAMS, RECOVERS SOLIDS AND LIQUIDS, OR REMOVES EXCESS LIQUID FROM
SLUDGE PRIOR TO DISFOSAL.

' HAZARDQUS LIQUIDS ARE ALTERED 8Y CHEMICAL REACTIONS TQ DETOXIFY HAZARDOUS COMPOUNOS OR TO CONVERT THE

COMPOUNDS TO A MORE EASILY TREATED FORM.
A CULTURE OF MICROORGANISMS METABOLIZES BIODEGRADABLE ORGANIC COMPOUNDS.

PRYSICAL, CHEMICAL, AND BIOLOGICAL PROCESSES ARE EMPLOYED TO TREAT CONTAMINATED SOIL, SOLID WASTES OR
GROUNDWATER IN PLACE.

WASTE MATERIAL IS EXPOSED TO HIGH TEMPERATURES TO TRANSFORM THE HAZARDOUS COMPOUNDS INTO
INNOCUQUS OR LESS HARMFUL SUBSTANCES.
HAZARDOUS MATERIAL IS TEMPORARILY STORED IN LANDFILLS, SURFACE IMPOUNDMENTS, WASTE PILES, DR CONTAINERS/TANKS.

SOLID WASTES ARE PERMANENTLY DISPOSED OF IN A LANDFILL. LANDFILLS CANNOT ACCEPT LIQUID WASTES.

SHORT-AND,/OR LONG- TERM MONITORING IS IMPLEMENTED TO RECORD SITE CONDITIONS AND CONTAMINATION LEVELS.
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TECHNOLOGY/PROCESS OPTION EVALUATION

Technologies and process options that survived the technical implementability screening
were evaluated based on effectiveness, institutional implementability, and relative cost.

Results of these evaluations are shown in Figure 3-3.
Factors considered to assess effectiveness included:

. Magnitude of residual risk
. Adequacy and reliability of controls

. Protection of community and workers during remedial actions
. Environmental impacts
. Time until remedial action objectives are achieved

Factors considered to assess institutional implementability included:

. Compliance with ARARs and other criteria, advisories, and guidelines
. Ability to obtain agency approvals

. Coordination with other agencies

For the relative cost evaluations, process options within the same technology were
ranked relative to each other in terms of low, medium, or high capital and operating

and maintenance (O&M) costs.

As in Figure 3-2, the diagonal lines on Figure 3-3 mark the technologies and process
options eliminated from further consideration as primary remedial technologies. How-
ever, a process option eliminated as a primary remedial technology may still be

employed as a supporting process. For example, RCRA landfill is screened out as a
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primary remedial technology because of the land ban on materials with TCDD concen-
trations exceeding 1.0 ppb. However, as noted in the screening comments on
Figure 3-3, a RCRA landfill may be applicable for disposal of materials with- TCDD
less than 1.0 ppb (e.g., incinerator ash).

After screening and evaluation, one or more remedial technologies and process options
were chosen to represent the various technology types. The selected process options
and corresponding off-site areas are indicated with an asterisk in Figure 3-3. These
representative process options were used in assembling sitewide remedial action alter-

natives for the off-site study area (Section 4).

3-23
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Section 4
DEVELOPMENT OF ALTERNATIVES

ASSEMBLY OF ALTERNATIVES

Using the remedial technologies and process options selected to represent the various
technology types (Section 3), a variety of potential remedial actions can be identified
for each area targeted for cleanup. The Vertac off-site area is complex in the number
and variety of target cleanup areas; however, the number of potential remedial actions
is constrained by the limited number of treatment/disposal processes that are imple-
mentable and proven effective for TCDD waste. Table 4-1 lists area-specific potential
remedial actions, along with the maximum TCDD levels detected in the most recent
sampling event, the TCDD action levels established for the site, and the reason for
concern. The potential remedial actions identified for a given area represent a range in
protectiveness.

A range of remedial action alternatives was assembled for the site as a whole using the
area-specific potential remedial actions listed in Table 4-1. The six remedial action
alternatives assembled represent a stepwise increase in the extent of remediation. The
assembled alternatives are briefly outlined below and in Figuré 4-1. Afterwards, each

alternative is described in detail.
Alternative 1
. No further action would be taken to prevent human exposure to contami-

pated materials, to prevent contaminant migration, or to protect the

environment. However, the current institutional controls would continue.

CVOR195117.51
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Table 4-1

Identification of Potential Remedial Actions (sheet 1 of 2)

Area

Maximum TCDD
Concentration
(ppb)/Year

TCDD
Action Level
(ppb)*

Concern

Potential Remedial Action

Collection Lines

>200/1984
(existing line)

1.0

Migration,
Exposure (overflows)

No Action

Remove Sediments and Incinerate
Install Pipe Liners (Active Lines)
Grout (Abandoned Lines)
Remove Lines .

Ol STP

Sludge Digester

12.5/1984

50

Exposure

No Action

Restrict Access and Use
Remove Sludge and Consolidate
Remove Studge and Incinerate

Sludge Drying Beds

2.8/1988

5.0

Exposure (gardening)

No Action

Restrict Access and Use and Cap
Remove and Consolidate
Remove and Incinerate

Primary Clarifiers

1.6/1984

50

Exposure

No Action

Restrict Access and Use

Remove Sediment and Incinerate
Demolish, Consolidate, and Cap

Trickling Filters

Not Sampled

50

Exposure

No Action
Demolish, Consolidate, and Cap
Restrict Access and Use

Secondary Clarifiers

Not Sampled

50

Exposure

No Action
Demolish, Consolidate, and Cap
Restrict Access and Use

CVOR195/118.51




Table 4-1

Identification of Potenfial Remedial Actions (sheet 2 of 2)

Maximum TCDD TCDD
Concentration Action Level
Area (ppb)/Year (ppb)* Concern Potential Remedial Action
West WWFP L
Aeration Basin 2.8/1988 50 Migration No Action
Exposure Restrict Access and Use
Flood Protect
Dewater and Cap
Remove Sediments and Incinerate
QOxidation Ponds 0.97/1988 5.0 Migration No Action
Restrict Access and Use
Flood Protect
Dewater and Cap
Rocky Branch Creek and Bayou Meto Flood Plain
Developed Residential Areas 1.135/1988 10 Exposure (contact, No Action
ingestion)
Undeveloped Residential Areas 9.7/1988 50 Restrict Access and Usc
Remove Soil and Incincrate
Nonresidential/Nonagricultural Areas 1.03/1987 5.0 Remove Soil and Consolidate
Rocky Branch Creek and Bayou Meto Sediments ) i ) . )
2.3/1989 23° Exposure (contact, No Action
ingestion) Advisory Against Fish Ingestion
Continue Fish and Wood Duck
Monitoring

#Based on ATSDR recommend actions (see Appendix B).
®Based on EPA memorandum to ATSDR (see Appendix A).

CVOR195/118.51
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Alternative 2

CVORI195/117.51

Collection Lines--Sediments would be removed from the active sewage
collection lines between the Vertac Plant site and the West WWTP. This
sediment would be incinerated onsite. No action would be taken on the

abandoned collection lines.

Old STP--The sludge would be removed from the sludge digester anc:ijj
consolidated onsite (on the Vertac Plant site) and capped. No action-
would be taken on other old STP treatment units. Access and use of thé(‘;‘
Old STP grounds would be restricted. )

West WWTP—Public access and use of the West WWTP grounds and

facilities would be restricted.

Rocky Branch Creek and Bayou Meto Flood Plain--In nonresidential, -
nonagricultural, and undeveloped residential areas with TCDD levels -
between 1.0 and 5.0 ppb, access and use would be restricted; in those
areas with TCDD greater than 5.0 ppb, soils would be removed, consoli-
dated onsite, and capped.

Rocky Branch Creek and Bayou Meto Sediments--No action. Continue
advisory against ingestion of fish and continue fish and wood duck moni-

toring.




G96620

AREA

SUB-AREA OR VOLUME

REMEDIAL TECHNOLOGY

Collection lines

Active sewer lines

" Hydraulically clean

No action

Install pipe liners

Remove and incinerote /construct new sewer lines

‘Abandoned Rocky Branch
interceptor

No gction

Grouting

Remove ond incinerota
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Alternative 3

Alternative 4

CVOR195/117.51

Collection Lines--Sediments would be removed from the active sewage
collection lines between the Vertac Plant site and the West WWTP, This
sediment would be incinerated. No action would be taken on the aban-
doned collection lines.

Old STP--The sludge would be removed from the sludge digester and
incinerated. The sludge drying beds would be paved with an asphalt
cap. No action would be taken on other STP treatment units. Access

and use of other areas of the Old STP grounds would be restricted.

West WWTP--The oxidation ponds would be flood protected, by berm-
ing, against inundation during the 100-year flood. Access and use of the
West WWTP facilities would be restricted.

Rocky Branch Creek and Bayou Meto Flood Plain--In nonresidential,
nonagricultural, and undeveloped residential areas with TCDD levels
between 1.0 and 5.0 ppb, access and use would be restricted; in those
areas with TCDD greater than 5.0 ppb, soils would be removed and

incinerated onsite.
Rocky Branch Creek and Bayou Meto Sediments--No action. Continue

advisory against ingestion of fish and continue fish and wood duck moni-

toring.

Collection Lines--Sediments would be removed from the active sewage

collection lines between the Vertac Plant site and the West WWTP and

47
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Alternative §

CVOR195/117.51

incinerated. Pipe liners would be installed in the cleaned sewer lines.
The abandoned Rocky Branch Creek interceptor would be removed and
incinerated onsite.

Old STP--The sludge would be removed from the sludge digester and
incinerated. Likewise, the sludge drying beds would be excavated and the
material incinerated. No action would be taken on other STP treatment
units. Access and use of the Old STP grounds would be restricted.

West WWTP--The aération basin would be dewatered, allowed to dry,
and covered with a soil/vegetation cap. The oxidation ponds would be
flood protected by berming against inundation during the 100-year flood.
Access and use of the West WWTP grounds would be restricted.

025967

Rocky Branch Creek and Bayou Meto Flood Plain--Soil with TCDD

levels greater than 1.0 ppb would be removed from all residential areas

(developed or undeveloped). This soil would be incinerated.

Rocky Branch Creek and Bayou Meto Sediments--No action. Continue
advisory against ingestion of fish and continue fish and wood duck moni-

toring.

Collection Lines--The sewage collection lines (active and abandoned)
running between the Vertac Plant site and the West WWTP and the soil
surrounding the lines would be removed and incinerated. New sewer

lines would be constructed.

4-8




Old STP--The sludge would be removed from the sludge digester and
incinerated. The sludge drying beds would be excavated and incinerated.
The material would be removed from the primary clarifiers; the water
would be treated and the sediment would be incinerated. No action
would be taken on the trickling filters and secondary clarifiers. Access
and use of the Old STP grounds would be restricted.

West WWTP--The aeration basin sediments would be removed and incin-
erated. The oxidation ponds would be dewatered, allowed to dry, and
covered with a soil/vegetation cap. The water removed from the aeration
basin and oxidation ponds would be treated by sedimentation and carbon
adsorption. Access and use of the West WWTP grounds would be
restricted.

Rocky Branch Creek and Bayou Meto Flood Plain--Soil with TCDD
levels greater than 1.0 ppb would be removed. This soil would be incin-

erated.

Rocky Branch Creek and Bayou Meto Sediments--No action. Continue
advisory against ingestion of fish and continue fish and wood duck moni-

toring.

Alternatives 6a and 6b

CVORI195/117.51

Collection Lines--Sediments would be removed from the active sewage
collection lines between the Vertac plant site and the West WWTP and
incinerated. Pipe liners would be installed in the cleaned sewer lines.

Abandoned line would be filled with grout.

49
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Old STP--The sludge would be removed from the sludge digester and
incinerated. The sludge drying beds would be covered with 1 foot of
clean soil. Accumulated water in treatment units would be removed and
treated. The treatment units would be demolished and covered with
1 foot of clean soil. A notice restricting access and development would
be placed in the deed.

West WWTP--The aeration basin would be dewatered, the dikes demol-
ished, and the entire basin covered with 1 foot of clean soil. A notice

restricting access and use would be placed in the deed.

Rocky Branch Creek and Bayou Meto Flood Plain--Soil with TCDD
levels greater than 1.0 ppb would be removed from all areas and either
incinerated (6a) or consolidated onsite (6b).

Rocky Branch Creek and Bayou Meto Stream Sediments--No action,

continued ban on fishing, and fish and wildlife monitoring.

DESCRIPTION OF ALTERNATIVES

The following subsections present a detailed description of the six remedial alternatives

for the Vertac off-site areas. Each alternative, with the exception of Alternative 1,

combines remedial action components for each area to produce a sitewide remedial

action alternative. Flow diagrams of remedial action Alternatives 2 through 6

accompany the descriptions that follow. Alternative 1 is the no-action alternative, as

required by the NCP, and therefore no flow diagram is presented.

CVORI195/117.51
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ALTERNATIVE 1

The no-action alternative consists of taking no further action to prevent human expo-
sure to contaminated materials, prevent migration of contaminants, or protect the envi-

ronment. However, the currently existing conditions, institutional controls, and studies
would continue. These include:

. The fences that restrict access from the developed residential area to
contaminated sections of Rocky Branch Creek.

. The access and use restrictions at the undeveloped residential area along
the east side of the west leg of Rocky Branch Creek owned by Hercules

Inc. This land is fenced and has signs to restrict access.

. The access and use restrictions at the Old STP and West WWTP. These
facilities are only partially fenced.

-

ALTERNATIVE 2
Figure 4-2 is a flow diagram of Alternative 2.

Alternative 2--Collection Lines

The sewer collection lines under consideration in this FS include two interceptor lines
running parallel to Rocky Branch Creek (Figure 2-4 in Section 2). The westernmost
Rocky Branch Creek interceptor was abandoned in 1978 when the eastern most inter-
ceptor was constructed. In this alternative, only the active sewer lines would be
cleaned; the abandoned interceptor would be left in place. The collection lines to be
cleaned include the trunk line running diagonally through the residential area from the
Vertac Plant site and the active Rocky Branch Creek interceptor.
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Damaged manholes along the active sewer lines would be repaired or, if necessary,
replaced. The 1985 RI evaluation of manhole structural integrity found that most of
the defects occurred on the Vertac Plant site and along the abandoned Rocky Branch
Creek interceptor, neither of which are part of the active sewage collection system.
(Lines serving the Vertac Plant site would be disconnected before the off-site collection
lines are cleaned.) The 1985 RI findings indicate that defects in manholes along the
active lines are minor and could be repaired using an epoxy grout lining. Other
possible rehabilitation measures include preformed polyethylene liners, formed-in-place
resin liners, or manhole replacement. [t is assumed that grouting would be sufficient to
rehabilitate most of the manholes but a more extensive restoration method would be
employed if necessary.

The volume of sediment in the active collection lines is estimated to be 10 cubic yards
(cy). This volume is based on the results of the 1985 RI sewer lamping study. It is
assumed that upstream laterals and service lines tying into the sewers do not contain

contaminated sediments and do not require remediation.

Tn this alternative, 10,350 feet of collection lines would be cleaned of contaminated
sediments and debris by hydraulic flushing combined with vacuum pumping. The pipe-
cleaning procedure is illustrated in Figure 4-3. An obstruction is placed in the pipe
immediately downstream from a manhole. A hose, fitted with a nozzle that directs flow
backwards, is fed through the manhole into the upstream pipe. The hydraulic force of
the water jet is allowed to carry the nozzle upstream to the adjacent manhole. The
flushing hose is then slowly retrieved to hydraulically flush the entire length of pipe with
a pressurized stream of water. The water and sediment are simultaneously pumped
through a hose at the downstream manhole into a tank truck. The obstruction is then
removed and the procedure repeated in downstream segments. Additional vacuuming

would be employed as needed to remove sediments from manholes.
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Residents would be informed about the cleaning and appropriate safety procedures.
The flushing water is continuously removed during cleaning; therefore, transport of
contaminated sediments into laterals should be minimal. Nevertheless, the cleaning
operation would be supervised constantly and devices installed, if necessary, to prevent
the flow of water or vapors into laterals and service lines.

The RI reported that the primary obstructions in the sewer lines were grease, roots,
dirt, and gravel. Bricks and concrete from manholes have also fallen into sewer lines.
The lines to be cleaned would be inspected with video cameras to locate abstructions.
Some sections (5 percent of the total active pipe length is assumed) may require

supplemental mechanical cleaning to remove major obstructjons.

It is likely that damaged sections of pipeline would have to be repaired to allow
hydraulic cleaning. Based on the lamping study conducted during the RI, it is assumed
that 3 percent of the sewer lines, excluding the abandoned Rocky Branch Creek inter-
ceptor, would require repair. At least 1 foot of soil surrounding damaged pipe and
(250 cy) would be excavated during repair and incinerated because of the likelihood of
TCDD contamination.

The poor structural characteristics of the 4,350-foot abandoned Rocky Branch Creek
interceptor, described in the 1985 R, indicate that it cannot be hydraulically cleaned.
It is plugged with concrete at both ends and there are no known interconnections,
including exfiltration/infiltration, between the abandoned and active Rocky Branch
Creek interceptors. As long as the abandoned interceptor remains undisturbed in the
ground, there is no direct route for human exposure. Therefore, in this alternative, the

abandoned Rocky Branch Creek interceptor would be left in place.

There are two main advantages of hydraulic cleaning: essentially all the sediment can

be flushed to manholes and removed from the sewers, and there is little or no
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disruption of service. During the hydraulic cleaning, sanitary flow would be pumped to
adjacent manholes. .
Hydraulic flushing generates large quantities of water (estimated at 7 gallons per foot
of sewer). Further contamination of the aefation basin would be prevented by collect-
ing the flushing water as each segment is cleaned. This water would be treated by
sedimentation, filtration, and carbon adsorption (see "Wastewater Treatment” later in
this section).

Sediments can be effectively removed from the water by sedimentation and dewatering
(see "Solids Dewatering" later in this section). It is assumed that the 10 cy of sediment
separated from the bulk liquid would contain 20 percent solids. This material would be
dewatered to 6.7 cy at 30 percent solids. Because the sediments in the collection lines
have been found to contain TCDD concentrations in excess of 200 ppb (1984 data), the
dewatered solids would be incinerated.

Inspection of the sewers after cleaning would involve:

. Television inspection to determine the adequacy of the cleaning and

required repairs and to detect any unauthorized connections

. Smoke testing to identify points of infiltration/ exfiltration and unauth-

orized inflow

If television inspection indicated remaining obstructions, additional cleaning (probably
mechanical followed by hydraulic flushing) would be required. It is assumed that the

inspection would indicate that no additional cleaning and repair would be required.

After completion of sewer cleaning, the equipment involved (trucks, hoses, pumps)

would be decontaminated. Decontamination procedures would include hydrocleaning,
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with water from the procedure captured for treatment. When the decontamination
procedure is completed, the equipment would be wipe-tested and the wipe cloths analy-
zed for TCDD to assure that no contamination remained on the equipment. The
equipment would be impounded until the test results indicated decontamination was
complete.

Alternative 2--Old STP

Sludge would be removed from the sludge digester using a vacuum pumping system.
The estimated 890 cy of digested biological sludge assumed to be 5 percent solids
would be dewatered (as described under "Solids Dewatering" later irl this section) to
approximately 300 cy at 15 percent solids. The dewatered sludge would be consoli-
dated on the Vertac Plant site and capped. This and other consolidated material would
be covered with a multilayered cap consistent with RCRA requirements. Onsite
consolidation and capping of waste materials is described in more detail under

"Alternative 2--Rocky Branch Creek and Bayou Meto Flood Plain” later in this section.

E‘he empty. sludge digester would be cleaned with a hot, pressurized, biodegradable
cleaning mixture. All other equipment would be decontaminated by hydrocleaning,

The leachate from sludge dewatering and the used washing and decontamination solu-
tions would be treated by sedimentation/filtration and carbon adsorption (see "Waste-

water Treatment" later in this section).

No action would be taken on the remaining treatment units. The grounds of the Old
STP would be fenced (1,500 linear feet) and signs posted every 100 feet to restrict
access to contaminated areas of the plant. Particular emphasis should be put on pre-
venting the use of the sludge drying beds for gardening. A TCDD concentration of
2.8 ppb was measured in a composite soil sample from the sludge drying beds in 1988,

so human exposure to this area should be minimized.
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Alternative 2--West WWTP

The oxidation ponds and aeration basin would be fenced (7,500 linear feet) and signs
posted to restrict access to those facilities.

Alternative 2—-Rocky Branch Creek and Bayou Meto Flood Plain

In developed residential areas, all soils with greater than 1.0 ppb of TCDD have been
excavated and are temporarily stored in plastic bags on the Vertac Plant site. The
1,623 bags contain 2,400 cubic yards of soil, including: a) soil from the residential areas
immediately east of the west leg of Rocky Branch Creek, b) soil from the residential
area just south of the Vertac property line and west of the east leg of Rocky Branch
Creek, and c) soil from a drainage area on the Vertac Plant site just north of the
Vertac property line and adjacent to (b) (see Figure 2-10 in Section 2). These stored
soils will be addressed as part of the onsite FS.

Soails from undeveloped residential areas with TCDD levels greater than 5.0 ppb would
be removed with backhoes to a depth of 1 foot. This category includes two sampling
grids--Numbers 17 and 18 from EPA’s 1988 sampling effort--just west of the west leg of
Rocky Branch Creek and just south of the Vertac property line, and would result in
400 cubic yards of soil (assuming a 25 percent bulking factor). This soil would be con-
solidated on the Vertac Plant site and capped as part of Alternative 2.

The total of 700 cy of material to be consolidated in Alternative 2 includes 300 cy of
dewatered sludge from the digester and 400 cy of soil excavated under this alternative.
Since this material consists largely of contaminated native soil, it is assumed that it
would be compactable and that compaction would reduce the volume of soil by
25 percent. For consolidation, the material would be placed on the plant site and com-

pacted into a mound with a shape and size resembling that shown in Figure 4-4.
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A multilayer cap composed of the layers shown in Figure 4-5 would then be placed
over the contaminated material, assuming the same slopes as the consolidated material
(Figure 4-4). The cap would be consistent with federal and state RCRA requirements
for landfill closures. The overall surface area required for consolidation would be
roughly 0.3 acre. The native materials required for construction of the cap would be
162 cy of topsoil and sand; 475 cy of native soil; and 650 cy of clay. Based on soil type
descriptions in the Jacksonville area, it is expected that materials suitable for cap con-
struction are available locally.

When placed in an area restricted from public access and further isolated by capping,
the consolidated material should be reasonably secure with respect to human health,
contaminant migration, and environmental protection concerns. The excavated area
would be backfilled with clean soil and seeded with grass.

Residentially zoned but currently undeveloped areas in the off-site study area include
land west of the west leg of Rocky Branch Creek, land between the two legs of Rocky
Branch Creek near their confluence, and land southwest of the West WWTP (see
Figure 2-17 in Section 2). Soils in two of these areas contain TCDD levels between 1.0
and 5.0 ppb. One of these areas includes much of the privately owned land west of the
west leg of Rocky Branch Creek (0.81 acres of land, including 1988 EPA sampling grid
Numbers 9, 10, 11, 13, 14, 15, and 16). The other area is 1.03 acres of land east of the
west leg of Rocky Branch Creek just north of the confluence of the east and west legs
(see Figure 2-10 in Section 2). The latter area was purchased by Hercules Inc. and
fenced with a 6-foot cyclone fence topped with three strands of barbed wire to restrict
access and residential development. In this alternative, the zoning of both the contami-
nated privately owned property west of the west leg of Rocky Branch Creek and the

Hercules property would be changed to a nonresidential/nonagricultural classification.
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Alternative 2--Rocky Branch Creek and Bayou Meto Sediments

The remedy for Rocky Branch Creek and Bayou Meto sediments is based on the rec-
ommendations contained in the 1989 memorandum from EPA to ATSDR (see
Appendix A). These recommendations include a continued advisory against ingestion
of fish taken from Rocky Branch Creek and Bayou Meto. The memorandum states
that the levels of TCDD found in the sediments should not pose an unacceptable
human health threat if this advisory is continued and is effective. This remedy also
includes continued monitoring of fish and wildlife.

ALTERNATIVE 3
Figure 4-6 is a flow diagram of Alternative 3.
Alternative 3—Collection Lines

The collection lines would be cleaned by hydraulic flushing as described in Alterna-
ti;e 2. Only the active lines would be cleaned; the abandoned Rocky Branch Creek
interceptor would be left in place. Sediments removed from the sewer lines would be
dewatered and the solids incinerated. The flushing water and the water from the solids

dewatering would be treated by the wastewater treatment system.

Damaged manholes along the active sewer lines would be repaired as described in

Alternative 2.

The hydraulically cleaned collection lines would be lined with a resin-type lining sys-
tem. One such system employs a liquid thermosetting resin that is hardened in place to
conform to the interior contours of the existing pipe. Installation of this type of pipe
liner is illustrated in Figure 4-7. A resin-impregnated felt "sock” is fed into the pipe
and filled with water to press the resin-coated side firmly against the pipe walls. Hot
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water is circulated to cure the resin. The sock is then removed, the resin pipe ends cut

off, and the lateral connections reopened using a remote-controlled cutting device.

Rehabilitating the manholes and sewer lines would greatly reduce the probability of
contaminant migration to the new WWTP. Soil surrounding the sewer lines may have
been contaminated by exfiltration over the 40+ years that waste was conveyed from the
Vertac Plant site. The liners would virtually eliminate infiltration of contaminated soil
and water. Also, the resin-type liners can be made thick enough to provide structural
integrity.

The main sewer line running through the residential area south of the Vertac Plant site
consists of clay pipe installed in 1941. This pipe is approaching the end of its service
life, and would soon require replacement if not rehabilitated. Excavation of this line in
the future could constitute a hazard due to exposure to TCDD-contaminated soil.
Rehabilitation of the active sewer lines with resin-type liners should provide sufficient

structural integrity to preclude the need to replace those lines in the near future.

"Alternative 3--Old STP

The sludge digester would be emptied and cleaned as in Alternative 2; however, in this
alternative the 300 cubic yards of dewatered biological sludge from the digester would
be incinerated rather than consolidated onsite. The digester sludge had a maximum
TCDD concentration of 12.4 ppb in 1984. Incineration would destroy this contamina-

tion, as opposed to consolidating it as in Alternative 2.

The sludge drying beds and surrounding soils would be capped with asphalt. The area
that would be capped is the 120-foot-by-267-foot Section E-1 delineated in the 1988
Hercules sampling study (Hercules Inc., 1988). That study found TCDD levels of
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2.30 and 1.01 ppb in composite samples of the drying beds and surrounding soils,
respectively (see Figure 2-12 in Section 2). Although these concentrations are less than
the 5.0 ppb action level for TCDD in nonresidential and nonagricultural areas, the
sludge beds have been used for vegetable and flower gardening in the past. Paving this
area with a hard asphalt cap would prevent gardening and direct human contact in the
future.

The area to be paved would be prepared by demolishing the concrete curbs surround-
ing the sludge-drying beds and then grading. A small bulldozer and, if necessary, a light
grader would be employed for these tasks. A geotextile would be rolled over the pre-
pared subgrade. A layer of 4 to 6 inches of crushed gravel would be spread over the
geotextile and compacted. The compacted gravel base would be covered with a 2-inch
layer of dense graded asphalt-concrete pavement. The pavement mixture would be
designed with a high asphalt content to retard oxidation and subsequent thermal crack-
ing. All equipment used to move or grade contaminated soil would be decontaminated.

No action would be taken at the other STP units. Fencing and posting signs would
~ further deter access to or use of the Old STP grounds.

Alternative 3--West WWTP

The highest TCDD concentrations found in the 1988 grid sampling of the West WWTP
facilities were 2.8 ppb in the aeration basin and 0.97 ppb in the oxidation ponds. Both
of these values are below the ATSDR/EPA site-specific action level of 5.0 ppb for
nonresidential and nonagricultural areas, and there is no known direct human use of
these areas. The West WWTP facilities (oxidation ponds and aeration basin) would be

fenced and signs posted to restrict public access and use in Alternative 3.

The primary concern for the West WWTP is that sludge and sediment from the bottom

of the oxidation ponds may be scoured during a flood event and transported to
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relatively uncontaminated areas. Information from the USGS indicates that the 100-
year flood elevation in this area is 250.8 feet above mean sea level (msl). The walls of
the aeration basin are higher than 253 feet above msl, placing that facility out of the
100-year flood plain. However, the oxidation ponds, with walls approximately 246 feet
above msl, are in the 5-year flood plain. In this alternative, the oxidation ponds would
be protected against inundation during a 100-year flood by constructing earthen dams
around their perimeter (5,800 ft).

The berms would be constructed using a low permeability soil such as the local silts and
clays. The berm design would feature 3:1 side slopes, a 15-foot top width, 252.8 foot
elevation (above msl), vegetative cover except for crushed gravel road surface, and
exterior perimeter drainage ditch (Figure 4-8). Roughly 141,800 cy of material would
be required to construct berms around the oxidation ponds (this number assumes an
average ground surface elevation of 242 feet above msl and is an overestimate because
it was not reduced by the volume of material in the existing berms, which would be
incorporated into the new ones).

Once the sewage collection lines are connected to the new WWTP, the inlet to the
aeration basin would be blocked off. The only remaining flow into the aeration basin
and oxidation ponds would be precipitation. Since the precipitation rate exceeds the
evaporation rate in Arkansas, water could potentially accumulate in the aeration basin
and oxidation ponds. This water would be allowed to flow from the aeration basin to
the oxidation ponds and to Bayou Meto. Because of the hydrophobic nature of TCDD,
it should strongly associate with the organic material in the basin sediments. Qutlets

from the basins would be constructed to prevent entrainment of sediments.
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Alternative 3--Rocky Branch Creek and Bayou Meto Flood Plain

As in Alternative 2, soil would be excavated from 1988 EPA grid-sampling
Sections 17and 18, and those areas would be backfilled and seeded. This soil would be
incinerated (see "Incineration” later in this section). In this alternative, all wastes with
TCDD levels above 5.0 ppb would be incinerated, including 400 cubsic yards of currently
in-place soil; 300 cubic yards of dewatered digester sludge, and 10 cubic yards of collec-

tion line sediment.
As in Alternative 2, zoning changes would be sought for undeveloped residential areas
with soil TCDD levels between 1.0 and 5.0 ppb. A zoning change to nonresidential/

nonagricultural would help prevent long-term direct human contact with contamination
in those areas.

Alternative 3--Rocky Branch Creek and Bayou Meto Sediments
The remedy for this area is identical to Alternative 2.
ALTERNATIVE 4

Figure 4-9 is a flow diagram of Alternative 4.

Alternative 4--Collection Lines

The active sewer lines would be cleaned by hydraulic flushing and the cleaned pipes

would be lined, as described in Alternatives 2 and 3, respectively.

The abandoned Rocky Branch Creek interceptor (see Figure 2-13 in Section 2) con-
tained TCDD levels as high as 70.5 ppb in 1984. As long as the abandoned interceptor

remains undisturbed, there is no direct route for human exposure. However, if it is
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uncovered during excavation in the area (for example, while repairing the adjacent
active interceptor), human exposure could occur. Hence, removal of this potential
contaminant source represents a higher degree of protection than leaving the sewer

lines in place.

In this alternative, mechanical trenching and excavation equipment, such as backhoes,
would remove the 4,350-foot abandoned Rocky Branch Creek interceptor,
contaminated sediments within the pipe, and a minimum of 2 feet of potentially con-
taminated soil surrounding the pipe (4 feet x 4 feet). These sediments and debris
(approximately 3,200 cubic yards considering a 25 percent bulking factor) would be
dewatered and incinerated (see "Solids Dewatering” and "Incineration” later in this
section). The resulting trench would be backfilled with clean soil. All flushing and
decontamination liquids would be treated by the onsite wastewater treatment system.

Alternative 4--Old STP

Backhoes would excavate to a depth of 1 foot the sludge drying beds and surrounding
‘soil (Section E-1; Hercules Inc., 1988). Approximately 1,500 cubic yards of excavated
material (assuming 25 percent bulking) would be incinerated. As in Alternative 3, the
sludge would be pumped from the sludge digester, dewatered, and incinerated. No
action would be taken at the other STP units. The Old STP grounds would be fenced

and warning signs posted to restrict access.
Alternative 4--West WWTP
The 6.8 million gallons of water in the 3-acre aeration basin would be drained and

pumped into the oxidation ponds and the aeration basin would be allowed to dry.
After dewatering and drying, the aeration basin would be capped. The purpose of the
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cap would be to provide a barrier against migration of contaminated sediments in the
aeration basin. The basin would be filled with compacted native soil, 6 to 12 inches

of topsoil, and a vegetative layer. The cap would be designed to grade naturally with
the surrounding soil. Assuming an average depth of 10 feet in the aeration basin, the
cap would require 46,000 cy of native soil and 2,400 cy of topsoil (compacted volumes).

As described in Alternative 3, berms would be constructed to protect the oxidation
ponds against inundation during a 100-year flood. Water accumulating in the oxidation
ponds from precipitation would be allowed to flow to Bayou Meto via an outfall
designed to prevent sediment entrainment. Also, the West WWTP facilities would be
fenced and warning signs posted.

Alternative 4--Rocky Branch Creek and Bayou Meto Flood Plain

Soil would be excavated to a depth of 1 foot from all residential areas (developed or
undeveloped) with TCDD concentrations greater than 1.0 ppb. Areas to be excavated
would include 1988 EPA Sampling Grid Numbers 9, 10, 11, 13, 14, 15, 16, 17, and 18
frox; the west side of the west leg of Rocky Branch Creek and the Hercules property
on the east side of the west leg of Rocky Branch Creek near the confluence with the
east leg. Removal of this soil would remove the risk associated with potential future
development in areas zoned residential with TCDD concentrations greater than the
1.0-ppb action level for residential areas. These lands would be backfilled with clean
soil and revegetated following excavation. The excavated soil (4,100 cubic yards,

including a 25 percent bulking factor) would be incinerated.
Alternative 4--Rocky Branch Creek and Bayou Meto Sediments

Same as Alternatives 2 and 3.
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ALTERNATIVE §
Figure 4-10 is a flow diagram of Alternative 5.
Alternative 5--Collection Lines

In this alternative, all 14,700 feet of active and inactive sewer lines and all manholes cu
would be mechanically removed, as would at least 2 feet of soil surrounding the pipes. 2\
The contaminated sediments and debris (approximately 10,900 cubic yards) would be .~
dewatered. Solids would be incinerated, and liquids would be treated by the waste- g
water treatment system. Removal of the contaminated collection lines and installation

of new lines would preclude contamination of the new WWTP.

Wastewater collection must continue during the removal of the contaminated sewer
lines; therefore, a new sewerage system, running from the residential area south of the
Vertac praperty to the new wastewater treatment plant, must be installed before exca-
vating the existing lines. For this alternative as well as the others, the timing of various
" actions is critical for providing continuous wastewater collection and preventing contam-
ination of the new wastewater treatment facility. Remedial actions that must be

temporally coordinated include:

. Disconnection of sewer lines from the Vertac Plant site wastewater treat-
ment system

. Cleaning, removal, and replacement of existing collection lines

. Connection of cleaned, new lines to the new WWTP

. Closeout of the West WWTP
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Alternative 5--Old STP

As in Alternative 4, the sludge digester would be emptied and cleaned and the
sludgedrying beds excavated and backfilled. Material from both the digester and drying
beds would be incinerated. Also, the Old STP grounds would be fenced and warning
signs posted.

Other facilities that comprise the Old STP include two primary clarifiers, two trickling
filters, and two secondary clarifiers. All are inactive. The primary clarifiers were sam-
pled only in 1984; a grab sample of the east primary sediments had a dioxin concentra-
tion of 1.62 ppb and a grab sample of the west primary sediments contained 0.23 ppb
of dioxin. The trickling filters and secondary clarifiers have not been sampled. The
grounds of the Old STP in the vicinity of these facilities were grid sampled in 1988.
The analyses indicated a level of 0.31 ppb for the area, which is lower than the lowest
action level of 1.0 ppb. Based on the available data, this alternative recommends that
the water and sediments be removed from the primary clarifiers. The water
(126,000 gallons) would be treated by filtration and carbon adsorption and the sedi-
ments (90 cubic yards) dewatered and incinerated. No action would be taken on the
two trickling filters and two secondary clarifiers.

Alternative 5--West WWTP

Roughly 8,000 cubic yards of contaminated sludge estimated to be on the bottom of the
aeration basin would be removed, dewatered, and incinerated. The sludge would be
removed from the bottom using a pontoon-mounted, floating pumping system. The
37 million gallons of water would be pumped from the aeration basin and oxidation
ponds to the onsite wastewater treatment system (see "Wastewater Treatment" later in
this section). After dewatering, the oxidation ponds would be allowed to dry and then
covered with a soil/ vegetative cap. It is assumed that the bottom sediments would dry

sufficiently to allow capping/compaction. The cap would consist of native compacted
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soil covered with 6 inches of topsoil and a vegetative layer, constructed so that its sur-
face grades naturally with the surrounding soil. Assuming an average depth of 3 feet in
the oxidation ponds, the cap will require 178,000 cy of native soil and 36,000 cy of top-
soil (compacted volumes). Also, the outfall ditch from the oxidation ponds would be
filled with clean native soil, and seeded. Fences and warning signs would be
constructed around the West WWTP facilities.

Alternative 5--Rocky Branch Creek and Bayou Meto Flood Plain

Soils with TCDD concentrations greater than 1.0 ppb would be removed and
incinerated as described in Alternative 4.

Alternative 5--Rocky Branch Creek and Bayon Meto Sediments
Same as Alternatives 2, 3, and 4.

_ALTERNATIVES 6A AND 6B
Figure 4-11 is a flow diagram of Alternatives 6a and 6b.
Alternatives 6a and 6b--Collection Lines
The active sewer lines would be cleaned by hydraulic flushing as described in Alterna-
tive 2. Sediments removed from the active lines would be dewatered and incinerated
onsite. Water from the collection lines would be treated through sedimentation, filtra-
tion, and carbon adsorption. Spent carbon and filter solids would be incinerated onsite

and treated water would be discharged to Rocky Branch Creek. Pipeliners would be
installed in the clean active line as described in Alternative 3.
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In Alternatives 6a and 6b, the abandoned section of the Rocky Branch Creek
Interceptor will be filled with grout to reduce the migration of contaminants in the
line. Sections of the abandoned interceptor collapsed during construction of the new
interceptor in 1978. A sewer lamping study conducted in February 1985 revealed that
sections of the interceptor are plugged with debris, grease, or trash. One or more of
the manholes have been reported to have collapsed.

The grout will be placed in the old interceptor directly from a ready-mix truck.
Grouting will begin at the manhole on the lowest end of the line (near the treatment
plant). The grout will be poured into the manhole, and a concrete vibrator will be used
to force the grout into the interceptor. Pouring will be discontinued when the level is
just above the interceptor, and no additional grout can be forced into the line. The
operation will then move to the next manhole up the line, and continue until the end of
the abandoned line is reached.

The new interceptor was installed in close proximity to the old interceptor. In several
locations, the lines cross each other, and lateral lines pass through the old interceptor
before connecting to the new interceptor. Care must be exercised to ensure that the
new interceptor and the lateral lines are not affected by the grouting operation. The
Jacksonville Sewage Treatment Authority should be consulted to safeguard the opera-
tion.

The effectiveness of this alternative is reduced by the uncertainty regarding the condi-
tion of the abandoned interceptor and manholes. Concrete grout will not be able to
reach the entire length of the interceptor between manholes (over 300 feet in some
cases), even if the line is intact. Solids and debris in the lines will reduce the likelihood
that a seal between the grout and the clay interceptor can be achieved. Some contami-
nation may be forced out of the interceptor into surrounding soils through breaks in the
line.

CVOR195/117.51
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Alternatives 6a and 6b--Old STP

In both Alternatives 6a and 6b, the sludge in the digester would be pumped out,
dewatered, and incinerated as in Alternative 5. Water contained in the trickling filters
and clarifiers would be pumped out and treated through a filtration and carbon adsorp-
tion process. Clean water would be discharged to Rocky Branch Creek and the carbon
and filter solids would be incinerated.

The old sewage treatment plant will be demolished, and buried onsite. The primary
clarifiers, sludge digester, trickling filters, and curbs from the sludge drying beds, along
with the pump house and associated structures will be torn down, using conventional
construction techniques, and the rubble reduced to debris suitable for burial. The
secondary clarifiers, which are below grade, will be filled with demolition debris.
Remaining debris, including filter media from the trickling filters, will be consolidated
in an area over the secondary clarifiers, and compacted for stability. The fill area will
be covered with a minimum of one foot of clean soil. The sludge drying beds will also
Ee covered with one foot of clean soil.

The irregular nature of the demolition debris may cause settlement of the soil cover
over time. Seeding of the cover soil will be required to reduce erosion, Periodic
inspection and maintenance will be required, including addition of soil and seeding to
repair the cover.

Deed notices will be placed to restrict access and development of the old STP area.

Alternatives 6a and 6b--West WWTP

The aeration basin would be dewatered, the water treated, and the carbon and filter

solids incinerated as in Alternative 4. The dikes of the aeration basin would be
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demolished by mechanically pushing the dike soils into the basin. The entire basin
would then be covered by 1 foot of clean soil.

Notices would be placed in the deeds to restrict access and use of the West WWTP.
Alternative 6a--Rocky Branch Creek and Bayou Meto Flood Plain

This alternative would be identical to Alternative 5: All soils with greater than 1 ppb
TCDD would be excavated and incinerated.

Alternative 6b--Rocky Branch Creek and Bayou Meto Flood Plain

In Alternative 6b, the excavated soils would be consolidated onsite and capped.
Approximately 4,100 cy of soil would require consolidation. Since the material consists
largely of contaminated native soil, it is assumed that it would be compactable and that
compaction would reduce the volume of soil by 25 percent. For consolidation, the
material would be placed on the plant site and compacted into a mound with a shape
and size resembling that shown in Figure 4-4.

A multilayer cap (shown previously in Figure 4-5) would then be placed over the con-
taminated materials. The cap would be consistent with federal and state RCRA
requirements for landfill closure. The overall surface area required for consolidation
would be roughly 1 acre. The native materials required for construction of the cap
would be 800 cy of topsoil and sand; 2,400 cy of native soil; and 3,250 cy of clay. Based
on soil descriptions in the Jacksonville area, it is expected that materials suitable for
cap construction are available locally.
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Alternatives 6a and 6b--Rocky Branch Creek and Bayou Meto Sediment

Alternatives 6a and 6b would be identical to the previous alternatives: no action with
a continued advisory against fish ingestion and further monitoring of fish and wildlife.

COMMON REMEDIAL ACTIVITIES

Incineration, solids dewatering, wastewater treatment, and health and safety are reme-
dial activities that are common to more than one remedial action alternative. To

reduce repetition, these activities are discussed under separate headings below.
Incineration

This section discusses onsite incineration and related issues for Alternatives 2
through 6. Each of these alternatives includes onsite incineration with an assumed
Lmobile" or "transportable” rotary kiln incinerator. The use of the rotary kiln process
was selected for detailed development and evaluation due to versatility in treating a
range of wastes, successful use at several hazardous waste sites, and success in destroy-
ing TCDD wastes.

There is a range of trailer-mounted rotary kiln incineration equipment available from
several incineration vendors. Three basic system sizes currently available on the market

include:

. Small mobile system. Approximately 5,000,000 to 10,000,000 Btu per
hour; one or two standard semitrailers; maximum processing rate of 0.5
to ltons per hour of low Btu content, low moisture content

contaminated soils.
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J Large mobile system. Approximately 30,000,000 Btu per hour; 3 to 10
standard semitrailers; maximum processing rate of 4 to 5 tons per hour of

low Btu content, low moisture content contaminated soils.

. Transportable system. Approximately 60,000,000 Btu per hour; approxi-
mately 50 to 70 standard semitrailers (complete modularized ancillary
support facilities, high degree of system redundancy); maximum process-
ing rate of 15 to 25 tons per hour of low Btu content, low moisture con-
tent contaminated soils.

The trailer-mounted incineration technology has been developing rapidly in recent
years. Several vendors are currently developing more efficient systems that minimize
combustion air and allow higher waste throughput. Improvements in waste feed sys-
tems, process operation for wastewater minimization, and air emission control systems

are also under development.

The actual size and type of incinerator would be determined by competitive bidding
and would depend on waste volumes, waste characteristics, site location constraints,

utility support requirements, and final performance specifications for incineration.

Potential alternative-specific incineration scenarios for the Vertac off-site wastes are
shown in Table 4-2.

Basic System Description. A generic rotary kiln process flow diagram is shown in
Figure 4-12. A schematic of a small mobile rotary kiln incineration system used by the
EPA to destroy TCDD wastes in Missouri is shown in Figure 4-13. Assumed onsite

rotary kiln incineration systems for Alternatives 2 through 6 would include:

. Feed storage. Feed storage would include a minimum 1-week inventory
of solid wastes to allow for continuous operations. An enclosed feed

CVOR195/117.51

026001




Table 4-2
Alternative-Specific Rotary Kiln Incineration Scenarios
Assumed Waste Approximate | Incinerator
Volume for Approximate | Incineration Operating
Incineration Probably Rotary Footprint Rate Time
Alternative Tons Kiln System Size (acres) | (tons/hour) | (mouths)®
2 260 Small mobile 0.25 to 0.5 03to1 05t0 1.5
system
3 3,400 Small to large 0510 1.0 103 207
mobile system
4 11,900 Large mobile or 1.0t0 20 31015 2108
transportable
system
5 22,000 Large mobile or 1.0t0 2.0 31015 31014
transportable
system
6t 4,650 Small to large 7510 1.25 2t04 2107
mobile system

*Based on 70 percent operating factor (17 hours per day).
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building would likely be needed for control of fugitive particulate emis-

sions. Conveyor systems or other feed systems would be enclosed.

Feed preparation. The waste feed may require some waste size classifica-
tion and/or size reduction processing prior to incineration. Any large
rocks or heavy objects greater than 4 to 6inches in diameter
wouldrequire waste feed preparation. Depending on the quantity and
nature of the objects they may be processed through shredders or
crushers and fed to the incinerator or separated out, decontaminated,
and sent to a RCRA (or, if possible, a sanitary) landfill.

Primary and secondary combustion chambers. Organic wastes are
destroyed by combustion in the primary and secondary combustion cham-
bers. The efficiency of combustion is dependent on temperature, resi-
dence time, and contacting of fuel, combustion air, and waste materials.
In accordance with the January 1989 Title 40 Code of Federal Regula-
tions (CFR) Part 264 Subpart O, incinerators at Superfund sites must
provide 99.9999 percent destruction and removal efficiency (six nines
DRE) for F-listed hazardous wastes. Typical operating temperatures to
achieve such DREs are 1,800°F for primary combustion chambers and
2,200°F for secondary combustion chambers.

Air pollution control system. Air emissions from incineration depend on

several factors, including:

- Waste composition

- Feed rate and method
- Combustion design

- Combustion air rate

- Air emission control systems
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The first four factors determine the type and rate of air pollutants generated, and the
fifth determines the percentage of these pollutants discharged into the atmosphere.
Typical air emissions control systems include a combination of quench towers, scrub-
bers, demisters, electrostatic precipitators, and fabric filters. For this study, the
assumed air emission control systems include quench towers, wet scrubbers, and
demisters.

Table 4-3 lists general air contaminants and pertinent air regulations and standards for
incineration.

. Wastewater processing and treatment system. Typically, onsite rotary
kiln incineration systems generate scrubber blowdown brine that must be
treated before discharge. Scrubber water is typically recycled within the
system to minimize blowdown. In this study, it is assumed that blowdown
brine would be treated with a pH adjustment/precipitation system with
filtration and solids dewatering. Dewatered solids would be managed as
RCRA-listed wastes and probably would require disposal at a RCRA
landfill. The TCDD concentration in the extract from the dewatered
solids must be less than 1 ppb to meet land disposal restrictions (LDR),
as determined by the toxicity characteristic leaching procedure. Treated
wastewater would be managed as RCRA-listed wastes and probably
would be discharged to surface water under National Pollutant Discharge
Elimination System (NPDES) discharge criteria.

Alternately, it may be possible to evaporate/concentrate the blowdown
brine to form solid wastes that would likely require disposal at a RCRA
landfill (subject to LDR).

4-53
CVOR195117.51

026006




~ -~
Table 43
Alr Contaminants, Regulations, and Standards
Pertinent Air
Alr Contaminant Regniation Emission Standard
Particulate Matter (PM) PM-10° 50 ug/m> annual arithmetic mean (AAM)
150 ug/m® (24-hoor max)¢
40 CFR 264.340° | 0.08 grains/dsct
Sulfur Dioxide (SO,) PAAQS® 80 ug/m> or 0.03 ppm (AAM)
365 ug/m® or 0.114 ppm (24-hour max)®
40 CFR 264.340 | 10,000 ug/m® or 9 ppm (8-hour max)®
40,000 zg/m> or 35 ppm (1-hour max)®
100 ppm 1-hour rolling average)
500 ppm (10-minute rolling average)
Carbon Monoxide (CO) PAAQS® 10,000 pg/m® or 9 ppm (8-hour max)?
Nitrogen Dioxide (NO,) PAAQS® 100 ug/m> (max. calendar quarter arithmetic
mean)
Lead (Pb) PAAQS® 1.5 ug/m® (max. calendar quarter arithmetic
mean) .
Ozone PAAQS® 235 pg/m®
Hydrochloric Acid (HC1) | 40 CFR 264.340 | Less than 4 1b/hr or 99 percent control efficiency

-2PM-10 = Particulate matter less than 10 microns (respirable particulates).

bSuperfund incinerators must meet RCRA requirements as outlined in Title 40 Code of Federal
regulations Part 264, Subpart 0.
°PAAQS = Primary Ambient Air Quality Standards (criteria pollutants).
4Not to be exceeded more than once per year.
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. Ash storage. A 1-week enclosed ash storage stockpile facility is assumed in this
tudy. The ash would presumably be tested in batches for residual TCDD and
other toxics and would be transported and disposed at a RCRA landfill.

. Ancillary support facilities. Ancillary support facilities would presumably
include fuel storage, onsite analytical facilities, and site personnel, decon-
tamination, and administration trailers.

Typical Sequence for Onsite Incineration. For all alternatives, a basic sequence of
events for onsite incineration would be:

«  Design (A/E)

. Bidding and Procurement

. Funding approval

. Design (Contractor)

. Substantive permit requirements
- Public meetings

. Site preparation

. Incinerator mobilization and setup

. Shakedown and startup

. Trial burn
. Onsite incinerator operation
o Decontamination and demobilization

While certain activities may be shorter in duration for smaller systems (e.g., mobiliza-
tion and setup), other activities may not vary with the system size (e.g., substantive

permit requirements). The total time to remediate for each alternative is presented in

the evaluation of alternatives.
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Incinerator siting. Incinerator siting would depend on the size of system mobilized,
ancillary support requirements, and site-specific limitations.

Other Incineration Options. There are currently no incineration facilities off the site

with permits to burn dioxin wastes.

At least one facility off the site currently has an approved RCRA Part B permit, is
permitted to burn PCB wastes, and has applied for a permit to burn dioxin wastes.
Even with the approval to burn dioxin wastes, incineration off the site would likely not
be cost-effective, even for the relatively small volume in Alternative 2. Incineration off
the site probably would require:

. Drum purchase
. Handling and drumming of TCDD wastes
. Transport of drummed wastes several hundred miles

. Incineration at premium prices (costs would likely be significantly greater

than the approximate $2,000 per ton rate to incinerate drummed PCB
wastes)

If the option of incineration with Vertac Plant site (onsite) wastes was available and
implementable, the Vertac off-site wastes could be incinerated in a most cost-effective
manner. An onsite incinerator is in the process of being constructed at the Vertac site
to burn onsite wastes. Fixed costs for mobilization, setup, and substantive permit

requirements would be incurred only once.
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Solids Dewatering

A mobile plate-and-frame filter press (Figure 4-14) would be employed for dewatering
sludge and sediment under Alternatives 2 through 5. Approximately 900 cy of material
would be dewatered in Alternatives 2 through 4, and 6, whereas approximately 9,000 cy
of material would be dewatered under Alternative 5. Table 4-4 lists the materials to be
dewatered, their volumes, and assumed solids contents.

The mobile plate-and-frame filter presses available typically have capacities of 2.0 to
2.5 cy per cycle. Cycle times vary depending on the material being treated, but

1.5 hour is a representative duration. One of those dewatering units would be ade-
quate for implementing Alternatives 2, 3, 4, or 6, while multiple units would be
employed if Alternative 5 were implemented. Vendors that supply this type of equip-
ment are located within 500 miles of the Vertac site. The availability of any given type
of mobile dewatering system will depend on the demand at that time.

It js likely that polymer conditioning would enhance the dewaterability of the sludges/
sediments. Precoat chemicals may or may not be required. Other costs associated with
solids dewatering include equipment rental, unit transportation and setup, labor and
electricity for operation, filter media, health and safety, decontamination, and
treatment/disposal of materials.
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Table 4-4
Solids Dewatering Data
Estimated Initial Estimated Final
Volume (cy) Assumed | Volume (cy) Assumed
Alternative Material Solids Content Solids Content
2-4, and 6 |Collection line sedi- 10 (20%) 6.7 (30%)
ment
Digester sludge 890 (5%) 300 (15%)

5 Digester sludge 890 (5%) 300 (15%)
Primary clarifier sedi- 90 (5%) 30 (15%)
ment
Aeration basin sedi- 8,000 (5%) 2,700 (15%)
ment

Wastewater Treatment

Use of a mobile water treatment system is assumed for treating miscellaneous waste-
water in Alternatives 2 through 6. Table 4-5 lists wastewater information for these

alternatives.

Figure 4-15 shows a wastewater treatment schematic for the mobile treatment
processes conceptualized in these alternatives. The use of carbon adsorption treatment
is consistent with the current onsite treatment of leachate collected in the French drain

system.

The actual treatment process required would depend on NPDES discharge require-
ments. There are no promulgated standards for dioxin in surface or drinking water and
there are no published, substantiated criteria for use in development of NPDES

Permits. However, advisories from the May 1, 1986, Quality Criteria for Water indicate
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Table 4-5
Volume and Disposition of Wastewater
From Alternatives 2 Through 6
Estimated Disposition
Alternative Description Volume (gallons)
2,3,4,6 Filtrate from dewatering |72,000 Treat in mobile system;
sewer sediments after NPDES discharge
hydraulic flushing
Filtrate from dewatering |130,000 Treat in mobile system;
sludge digester sludge NPDES discharge
Decontamination and 50,000 Treat in mobile system;
miscellaneous liquids NPDES discharge
Pump water from 6,800,000 Discharge to oxidation
aeration basin ponds
5 Wastewater from primary |126,000 Discharge to oxidation
clarifiers ponds
Wastewater from 37,000 Discharge to oxidation
oxidation ponds and ponds
aeration basin
= Decontamination liquids. {50,000 Discharge to oxidation
and miscellaneous ponds
collected wastewater
Note: Scrubber blowdown discussed under general discussion of incineration.
NPDES permit not required but must meet substantive requirements.

extremely low concentration levels for concern with dioxin in water. The advisory
includes a concentration of 1.3 x 10® ppb dioxin n water for protection of human health
at the cancer risk level of 1 x 10®. The same document includes advisories for the
protection of aquatic life that ranges from 0.04 ppb to 1 x 10® ppb, depending on the

species examined.

NPDES discharge criteria could substantially increase the treatment requirements over
the assumed scenario in this study. Analytical requirements could also be significantly

increased depending on the NPDES-required monitoring frequency and
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concentrations. NPDES requirements for non-TCDD compounds could also affect
water treatment and analytical requirements for these alternatives.

Site Health and Safety

The following site health and safety related assumptions were made in developing
Alternatives 2 through 6. The Occupational Safety and Health Act (29CFR1910)
requirements for worker protection, training, and monitoring are applicable to all reme-
dial actions at the site (including ancillary treatment systems). Specific health and
safety activities will depend on site-specific remediation activities and specific agency
requirements.

. Work tasks where direct contact with TCDD contaminated materials are
assumed to require Level C health and safety protection (full-face air
purifying respirator, disposable caveralls, and ancillary boots and gloves).
Support workers outside of areas where TCDD dust may be significant
are assumed to require Level D health and safety protection (disposable
coveralls, ancillary boots and gloves, and readily available respiratory

protective equipment).
. Perimeter particulate monitoring around excavation areas is assumed.

. A trial burn with stack emissions testing, including destructive removal
efficiencies (DRE) of principal organic hazardous constituents (POHC),
would be completed for incineration. The incinerator stack would be
monitored continuously during operation for carbon monoxide and

possible carbon dioxide and oxygen content.

. Operations where TCDD wastes are removed/handled will require per-

sonnel decontamination and equipment decontamination facilities.
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High temperatures during removal activities could significantly reduce
labor efficiencies

Contaminated solid wastes (e.g., PPE equipment) would presumably be
fed to the incinerator

Liquid wastes (e.g., decontamination water) would presumably be fed to
the water treatment system

026016




. sectionb
SRR R - Detailed Analysis of Alternatives

. i « P pA i :
. ! M




Section §
DETAILED ANALYSIS OF ALTERNATIVES

The purpose of the detailed analysis of alternatives is to provide information that deci-
sionmakers need to compare the alternatives, select a site remedy, prepare the pro-
posed plan, and demonstrate that CERCLA requirements are satisfied.

STATUTORY REQUIREMENTS
EPA describes statutory requirements for a detailed analysis of alternatives in its Guid-
ance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(EPA, 1989). Some of the text is excerpted below.
The specific statutory requirements for remedial actions that must be addressed
in the ROD and supported by the FS report are listed below. Remedial actions
must;
. Be protective of human health and the environment
. Attain ARARs (or provide grounds for invoking a waiver)
. Be cost-effective
. Utilize permanent solutions and alternative treatment technologies

or resource recovery technologies to the maximum extent practi-

cable
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. Satisfy the preference for treatment that reduces toxicity, mobility, or
volume as a principal element or provide an explanation in the ROD as
to why it does not

In addition, CERCLA places an emphasis on evaluating long-term effectiveness

and related considerations for each of the alternative remedial actions

(Section 121(b) (1) (A)). These statutory considerations include:

A)  The long-term uncertainties associated with land disposal

B)  The goals, objectives, and requirements of the Solid Waste Disposal Act

C)  The persistence, toxicity, and mobility of hazardous substances and their

constituents, and their propensity to bioaccumulate

D)  Short- and long-term potential for adverse health effects from human
exposure

E) Long-term maintenance costs

F)  The potential for future remedial action costs if the alternative remedial
action in question were to fail

G)  The potential threat to human health and the environment associated

with excavation, transportation, redisposal, or containment

5-2
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EVALUATION CRITERIA

The EPA guidance document presents nine evaluation criteria developed to address the
CERCLA requirements and considerations listed above. These criteria also address
technical and policy considerations that have proven important in selecting remedial
alternatives. These evaluation criteria are the basis for the detailed analyses conducted
during an FS and for the subsequent selection of an appropriate remedial action.

Figure 5-1 lists the nine evaluation criteria along with the issues they address.
THRESHOLD CRITERIA

The first two criteria relate directly to statutory requirements for any remedial action
and must be addressed in the ROD. For this reason, these are considered threshold
criteria, which must be met by each alternative.

Briefly, these two criteria are:

. Overall protection of human health and the environment: how the alter-

native reduces the risk of human exposure and contaminant migration in

the environment.

. Compliance with applicable or relevant and appropriate requirements
(ARARs}): how the alternative complies with federal and state ARARSs.
Three types of ARARs--chemical-specific, location-specific, and action-

specific--are considered. This criterion also addresses compliance with
other advisories, criteria, and guidance that agencies have agreed are "to
be considered" (TBCs).
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THRESHOLD CRITERIA
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AND THE ENVIRONMENT
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Health and the Environment
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(A general discussion of ARARs and an overview of ARARs that pertain to the Vertac
off-site area follow these criteria descriptions.)

PRIMARY CRITERIA

Criteria 3 through 7 are primary criteria upon which the analysis of alternatives is
based. These encompass technical, institutional, risk, and cost concerns.

These five criteria are:

. Long-term effectiveness and permanence: the long-term effectiveness of

the alternative in protecting human health and the environment. The
evaluation is based on the magnitude of residual risk remaining and the

adequacy and reliability of controls used to manage the remaining waste.

. Reduction of toxicity, mobility, or volume through treatment: addresses

the statutory preference for a remedial action that employs treatment to
permanently reduce the toxicity, mobility, or volume of hazardous waste.
Components of this criterion include:

- The treatment process used, and the materials treated

- The amount of waste destroyed

- The reduction in toxicity, mobility, or volume

- Degree of expected reductions in toxicity, mobility, and volume
- The irreversibility of treatment

- The type and quantity of residuals remaining after treatment

CVOR195/113.51
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. Short-term effectiveness: protection of the community and workers dur-

ing remediation; the environmental impacts of implementing the remedia-

tion; and the time required to achieve remedial action objectives.

. Implementability: the technical and administrative feasibility of the alter-
native and the availability of required equipment, services, and materials.

- Technical feasibility encompasses the ability to construct and oper-
ate the components of the alternative, the reliability of the tech-
nology, the ease of undertaking additional remediation, and the

ability to monitor effectiveness of the action.

- Administrative feasibility includes ability to obtain required

approvals from and coordination with other agencies.

. Cost: the capital, operating and maintenance, and present value costs of
the alternative.

MODIFYING CRITERIA
Criteria 8 and 9, State and Community Acceptance, are modifying criteria, which are

addressed after public comment on the RI/FS report and the proposed plan, and while
the ROD is being prepared.

GENERAL DISCUSSION OF ARARs

The basis of the ARARs compliance criteria is a Congressional mandate in -

Section 121(d) of the 1986 Superfund Amendments and Reauthorization Act (SARA).

5-6
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This section says that site cleanups conducted under the Comprehensive Environmental
Response, Coxhpensation, and Liability Act (CERCLA or Superfund) must comply with
the requirements of all federal and state environmental and public health laws. These
laws are known in the Superfund program as applicable or relevant and appropriate
requirements (ARARs). Generally, they are cleanup standards, standards of control,
and other substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state law. Appendix C presents ARARs background
information. Specific definitions follow.

- APPLICABLE REQUIREMENTS

Applicable requirements specifically address a hazardous substance, pollutant, contami-
nant, remedial action, location, or other circumstance at a CERCLA site.

"Applicability" implies that the remedial action or the circumstances at the site satisfy
all of the jurisdictional prerequisites of a requirement. For example, the minimum
technology requirement for landfills under RCRA would apply if a new hazardous
waste landfill unit (or an expansion of an existing unit) were to be built on a CERCLA

site.
RELEVANT AND APPROPRIATE REQUIREMENTS

Relevant and appropriate requirements, while not "applicable" to a hazardous sub-
stance, pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site, address problems or situations sufficiently similar to those encountered
at the CERCLA site that their use is well suited to the particular site. However, in
some circumstances, a requirement may be relevant but not appropriate for the site-
specific situation. A requirement judged relevant and appropriate must be complied

with to the same degree as if it were applicable.

5-7
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CRITERIA "TO BE CONSIDERED" (TBCs)

In addition to legally binding laws and regulations, many federal and state environmen-
tal and public health programs also develop criteria, advisories, guidance, and proposed
standards that are not legally binding, but that may provide useful information or
recommended procedures. If no ARARs address a particular situation, or if existing
ARARs do not ensure protection, these criteria to be considered (TBCs) may be used
to establish protective cleanup-level targets and to help identify remedial action alterna-
tives.

CATEGORIES OF ARARs

ARARs have been divided into three categories:
. Chemical-specific

. Location-specific

. Action-specific

Chemical-Specific ARARs

These ARARs include those laws and requirements that regulate the release to the
environment of materials possessing certain chemical or physical characteristics, or
containing specified chemical compounds. These requirements generally set health- or
risk-based concentration limits or discharge limitations for specific hazardous

substances.
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Location-Specific ARARs

These requirements relate to the geographical or physical position of the site, rather
than to the nature of the contaminants or the proposed site remedial actions. These
ARARs may limit the type of remedial actions that can be implemented, and may
impose additional constraints on the clean-up action. Flood plain restrictions and the
protection of endangered species are among the location-specific potential ARARs.

Action-Specific ARARs

These requirements define acceptable treatment and disposal procedures for hazardous
substances. Generally, they set performance, design, or other similar action-specific
controls or restrictions on activities related to management of hazardous substances or
pollutants,

These requirements are triggered by the particular remedial activities selected to
accomplish a remedy. The action-specific requirements do not in themselves determine
the remedial alternative; rather, they indicate how a selected alternative must be

achieved.

ARARs FOR THE VERTAC OFF-SITE AREA
CHEMICAL-SPECIFIC ARARs FOR THE VERTAC OFF-SITE AREA
The scope of this study includes only 2,3,7,8-TCDD as the contaminant of concern.
Currently, there are no chemical-specific ARARs for 2,3,7,8-TCDD. There are, how-

ever, a number of health advisories and suggested cleanup criteria that could be TBCs

for the Vertac off-site remedial action.
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The most important TBC is in the April 24, 1986, memo from the Agency for Toxic
Substances and Disease Registry (ATSDR) to EPA Region 6 (see Appendix B). This
memo recommends cleanup levels specific to the Vertac off-site area. Another impor-
tant TBC is the January 26, 1989, memo from EPA to ATSDR stating that the highest
concentration of TCDD found in the Rocky Branch Creek and Bayou Meto sediments
does not pose an unacceptable heaith threat (Appendix A).

The EPA 1-ppb action level previously emplayed at other TCDD-contaminated sites
(EPA, 1987) is aiso an important TBC. That level was based on a Centers for Disease
Control (CDC) recommendation developed primarily for long-term direct contact with
TCDD-contaminated soils in residential areas (Kimbrough et al. 1984).

Other TBCs that could be of use include proposed advisories on protection of human
health and aquatic life developed under the Clean Water Act. The advisories for
aquatic life are specific to individual fish species, and may have to be adjusted for con-
ditions in Rocky Branch Creek. These criteria should be consulted to determine design
goals for the wastewater treatment system included in Alternatives 2 through 6.

LOCATION-SPECIFIC ARARs FOR THE VERTAC OFF-SITE AREA

Location-specific ARARs have been evaluated for the Vertac off-site area as a whole.
Table 5-1 includes the location-specific requirements identified as ARARSs.

The federal regulations that form the list of potential location-specific ARARs include
the Resource Conservation and Recovery Act (RCRA), the National Archaeological
and Historic Preservation Act, the National Historic Preservation Act, the Endangered
Species Act, the Clean Water Act, the Wilderness Act, the Fish and Wildlife Coordina-
tion Act, the Scenic Rivers Act, the Coastal Zone Management Act, the Marine

3-10
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Table 5.1

Preliminary ldgnllﬂulhyl of Petenlial Location-specific ARARs
For Veriac Off-site Aren (page 1 of 2)
Localion Requirement Prerequislie(s) Citation ARAR Comments
1. Within 61 meters (200 feet) | New ge, or disposal | RCRA hazardous waste; 40 CFR 264.18(a) Not ARAR | No Holocene faults are known to
of a fault displaced in of h dous waste prohibited storage, or disposal exist within 61 meters of the
Holocene time Vertac off-sile area
2. Within 100-year flood plain | Facility must be designed, RCRA hazardous waste; 40 CFR 264.18(b) Applicable | These requirements would be
constructed, operated, and storage, or disposal applicable 1o the construction and
maintzained to avoid washout operation of new RCRA units
within the 100-year flood plain
3. Within flood plain Action to awoid adverse cffects, Action that will occur in a flood Executive Order 11988, Applicable | These requirements would be
minimize potential harm, restore plain, i.c., lowlands, and ively | P jon of Flood Plains, applicable to remediat actions
and preserve natural and beneficial | flat arcas adjoining inland and (40 CFR 6, Appendix A) within the flood plain
values coastal waters and other flood
prone areas
4. Within salt dome formation, | Pl of ized or RCRA hazardous waste; placement | 40 CFR 264.18(c) Not ARAR | No salt domes, underground
underground mine, or cave | bulk liquid hazardous waste of noncontainerized or bulk liquid mines, or caves will be used for
prohibited hazardous waste placement of hazardous wastes
5. Within area where action Action to recover and preserve Alteration of terrain that th National Archacological and | Not ARAR | No known scientific or historic
may cause irreparable harm, | artifacts significant scientific, prehistorical, | Historical Preservation Act artifacts within the boundarics of
loss, or destruction of historical, or archaeological data (16 USC Section 469); 36 the Vertac off-site area
significant antifacls CFR Part 65 .
6. Historic project owned or Action to preserve historic Property included in or eligible for | National Historic Not ARAR | No historic landmarks are located
controlled by federal agency | propertics; planning of action to the National Register of Historic Preservation Act Section 106 within the boundarics of the
minimize harm to National Historic | Places (16 USC 470 ct 5eq.); 36 Vertac offsile arca
Landmarks CFR Part 800
7. Critical habitat upon which | Action t0 dangered D ination of endangered Endangered Species Act of Pending No endangered or threatened
endangered species or species or threateaed species, species or threatened species 1973 (16 USC 1531 et seq.); species are known to exist on the
threatened species depends { including ion with the 50 CFR Part 200, site. Awailing confirmation of
Department of the Interior Part 402 sitc status
8 Wetland Action to minimize the destruction, | Wetland as defined by E: E; ive Order 11990, Not ARAR | No remedial actions are planned
loss, or degradation of wetlands Order 11990 Section 7 Protection of Wetlands, (40 for arcas that could be classified
CFR 6, Appendix A) as wetlands
Action to prohibit discharge of Clean Water Act Section 404; | Not ARAR | No remedial actions are planned
dredged or fill material into wetland 40 CFR Parts 230, 231 for areas that could be classified
without permit a8 wetlands
CVOR195/114.51
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Table 5-1
Preliminary Iden of Potential Location-specific ARARs
For Vertac Off-site Aren (page 2 of 2)
Location Requirement Prerequisite(s) Cltation ARAR Commenis
9. Wilderness arca Area must be ad d in such a | F lly owned arca deaignated as | Wilderness Act (16 USC Not ARAR | Not a wilderness area
manner as will leave it unimpaired | wildctness arca 1131 et seq.); 50 CFR 35.1 et
38 wilderness and to preserve ils seq. -
wilderness character
10. Wildlife refuge Only actions allowed under the Area designated as part of 16 USC 668 dd ef seq.; 50 Not ARAR [ Not a wildlife refuge
provisions of 16 USC Section 668 Nationat Wildlifc Refuge System | CFR Part 27
dd(c) may be undcriaken in arcas
that are part of the National
Wildlife Refuge System
11. Area affecting stream or Action to protect fish or wildlife Diversion, channeling, or other Fish and Wildlife Applicable | Any remedial actions that may
river activity that modifies a stream or | Coordination Act (16 USC adverscly affect Rocky Branch or
river and affects fish or wildlife 661 et 3cq.); 40 CFR 6.302 Bayou Meto must be discussed
- with the Department of Fish and
Wildlife
12. Within area affecting Avoid taking or assisting in action Activities that affect or may affect | Scenic Rivers Act (16 USC Not ARAR [ Rocky Branch and Bayou Meio
National wild, scenic, or that will have direct adverse effect | any of the rivers specified in 1271 et seq. Section 7(a); 40 are not classified as wild and
recreational river on scenic river Section 1276(a) CFR 30 (¢) scenic rivers
13. Within coastal zone Conduct activities in manner Activitics affecting the coastal zone | Coattal Zone Management Not ARAR | The site is not within a coastal
consistent with approved State including lands thercunder and Act (16 USC Section 1451 et zon¢
management programs adjacent shorelands seq.)
14. Oceans or waters of the Action to dispose of dredge and fill | Occans and waters of the United | Clean Water Act Section 404 | Not ARAR | No dredge disposal in oceans or
United States material into ocean waters is States 40 CFR 125 Subpart M; waters of the United Siates is
prohibited without a permit Marine Protection Resources included in the remedial
and Sanctuary Act Section alternatives for the Vertac off-site
103 arca
<
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Protection Resources and Sanctuary Act, and the Executive Orders on the Protection
of Wetlands and the Protection of Flood Plains. No State of Arkansas regulations were
identified that addressed other location-specific requirements or that were more strict
than federal regulations.

Location-specific ARARs that will be applicable or relevant and appropriate to the
Vertac off-site area include flood plain requirements and requirements under the Fish
and Wildlife Coordination Act.

Flood Plain Requirements. Under RCRA, any hazardous waste treatment, storage, or
disposal facility constructed within a 100-year flood plain must be designed, constructed,
operated, and maintained in a manner that will avoid washout of hazardous waste dur-
ing a 100-year flood (40 CFR 264.18(b)). For any activity that occurs in a flood plain,
Executive Order 11988, Protection of Flood Plains, requires action to avoid adverse
effects, minimize potential harm, and restore and preserve natural and beneficial
values.

Since the Vertac off-site area is within a flood plain, Alternatives 2 through 6 must
comply with the requirements listed above. For Alternatives 2 and 6b, the RCRA
requirements would be especially important for onsite consolidation. Construction of
treatment facilities in Alternatives 2 through 6 would also be subject to the RCRA

requirements.

Fish and Wildlife Coordination Act. Any action that might modify or adversely affect
a river or stream is subject to review by the state fish and wildlife agency under the
Fish and Wildlife Coordination Act. This act requires protection of fish and wildlife in
riparian areas. Discharge of treated wastewater effluent and continued discharge of

water from the oxidation ponds would require coordination with ADPC&E.
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ACTION-SPECIFIC ARARs FOR THE VERTAC OFF-SITE AREA

Table C-1 (Appendix C) identifies potential action-specific ARARs. Action-specific
ARARs are discussed further in the analysis of each alternative.

RCRA ARARs

EPA has made several determinations regarding RCRA ARARs at the Vertac off-site
areas. These are presented below and discussed in greater detail in Appendix C.

Wastes that are part of a permitted discharge to a publicly-owned treatment plant
(POTW) are regulated under the Clean Water Act and are exempt from regulation
under RCRA as long as the wastes remain in place. Therefore, RCRA hazardous
waste management requirements are not applicable to wastes in the collection lines,
Old STP, or West WWTP. For the collection lines, EPA has determined that RCRA
may be relevant but not appropriate due to depth of the lines (3 to 15 feet) and the
absence of a direct exposure route. Similarly, for the Old STP and West WWTP,
TRCRA is relevant but not appropriate because of the low TCDD concentrations, which
are below ATSDR action levels (except for sludge digester). EPA has determined that
material removed from the collection lines or sludge digester must meet RCRA

hazardous waste management requirements.

The Rocky Branch Creek and Bayou Meto flood plain soils do not represent a RCRA
unit and, therefore, RCRA is not applicable. However, if soils or sediments are exca-
vated, they must be managed in accordance with RCRA hazardous waste management

requirements.

5-14
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The results of the comparative analysis are presented to identify the key tradeoffs
between the alternatives.

INDIVIDUAL ANALYSIS

The analysis of each alternative is summarized in an accompanying table. Each alter- o

native developed for the Vertac off-site area consists of remedial actions for each of i,

the five areas under consideration:

The sewage collection lines

The Old (abandoned) STP

The West WWTP

The Rocky Branch Creek and Bayou Meto flood plain
Rocky Branch Creek and Bayou Meto Sediments

~ The summary tables of the individual analyses results are formatted to

evaluate the

remedial action proposed for each of these areas under each alternative. Further dis-

cussion appears below under the heading for each alternative. Appendix D presents a

detailed analysis of the costs associated with each alternative.

ALTERNATIVE 1

Table 5-2 summarizes the analysis of Alternative 1 (no action). The no-action alterna-

tive is required by the NCP and provides a baseline to which other alternatives can be

compared.

CVOR195/113.51
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Another important RCRA determination addresses the ash generated from incineration
in each of the alternatives. The status of ash from incineration depends on the
material being burned:

. Ash from incineration of dioxin wastes must meet a treatment standard
(less than 1 ppb of dioxin in extract from TCLP test) before it can be
disposed of in land-based RCRA-hazardous-waste disposal units.

The ash generated by incinerating FO20-listed hazardous waste is classi-
fied as a hazardous waste (FO28).

. The ash from incinerating wastes and soils not classified as hazardous is

not classified as a hazardous waste.
. If the hazardous and nonhazardous ash are mixed, the mixture is a listed
waste.
STEPS IN THE DETAILED ANALYSIS
The detailed analysis of alternatives involves two steps:

. Individual analysis of alternatives

. Comparative analysis of alternatives

This detailed analysis begins by evaluating each alternative individually against the
criteria in Figure 5-1. Following the individual analyses, a comparative analysis assesses

the relative performance of each alternative with respect to the evaluation criteria.

5-15
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Alternative 1--Overall Protectiveness. Because no further remedial action would be
implemented under Alternative 1, the overall risks to human health and the environ-

ment would be the same as currently exist at the site.

Alternative 1 would provide no control of direct exposure to contaminated soils in the
sludge-drying beds of the Old STP or in the Rocky Branch Creek flood plain. TCDD-
contaminated material is present in several other areas to which there is no direct route
of exposure under current conditions, but which could constitute potential human
health risks under future scenarios. This material includes the contaminated sediments/
soils in and around the sewage collection lines, sludge in the old sludge digester and
primary clarifiers, sediments in the aeration basin and oxidation ponds, and soil remain-
ing in the Rocky Branch Creek flood plain. Alternative 1 also would provide no
control over migration of contaminated material from those areas and subsequent

environmental impacts.

The remedy for Rocky Branch Creek and Bayou Meto sediments is the same through-
out alternatives, including Alternative 1. No-action with the continued advisory against
fishing would achieve overall protectiveness of human heaith in this off-site area (see
Appendix A).

Alternative 1--Compliance with ARARs. The no-action alternative would not achieve

the cleanup levels recommended by ATSDR and, therefore, ARARs would not be met.

Alternative 1--Long-Term Effectiveness and Permanence. Because no further remedial
action would be taken, the long-term risk would not be reduced from the present con-

ditions.
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Alternative 1--Reduction of Toxicity, Mobility, or Volume Through Treatment. This

alternative provides no reduction in toxicity, mobility, or volume of contaminated mate-
rial through treatment.

Alternative 1--Short-Term Effectiveness. The implementation of Alternative 1 would

not create additional risk for the community, workers, or environment.

' Nel
Alternative 1--Implementability. There are no implementability concerns associated

with this alternative. <
0
(aY)
Alternative 1--Cost. The capital, O&M, and present worth costs of implementing ©

Alternative 1 are $0 since no action would be taken.

ALTERNATIVE 2

Table 5-3 summarizes the evaluation of Alternative 2.

Alternative 2--Overall Protectiveness. Implementation of Alternative 2 would eliminate
the risk of exposure or migration associated with contaminated sediments in the active
collection lines, sludge in the digester, and soil with TCDD >5.0 ppb from the Rocky
Branch Creek flood plain. Sediments from the collection lines would be incinerated
and soils from the digester and flood plain would be consolidated onsite and capped.
Fencing and institutional controls would reduce the risk of exposure to contaminated
soil and sediment in the sludge drying beds, primary clarifiers, aeration basin, oxidation’
ponds, and areas of the Rocky Branch Creek flood plain with soil TCDD concentra-
tions between 1.0 and 5.0 ppb. Maintaining the fishing advisory would be protective of
public health for the Rocky Branch Creek and Bayou Meto sediments.
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Alternative 2 would not address the potential exposure to contaminated soil surround-
ing the active sewer lines or in and around the abandoned Rocky Branch Creek inter-
ceptor. Although there is currently no route for exposure to this material, it could be
uncovered during sewer line repairs. Alternative 2 also would not control potential
migration of contaminated soil that surrounds the active sewer lines (e.g., following
infiltration), soil in the sludge-drying beds, sediment in the acration basin or oxidation
ponds, or soil that is not removed from the Rocky Branch Creek flood plain.

Alternative 2--Compliance with ARARs. Alternative 2 addresses contamination in the
active collection lines, sludge digester, and Rocky Branch Creek flood plain soils to the
level recommended by ATSDR. Sediments from the active collection lines, which have
high (>200 ppb) concentrations of TCDD would be incinerated. RCRA hazardous
waste management requirements would be applicable for the removal and treatment of
these wastes. These requirements would be met under Alternative 2. RCRA
management requirements are also applicable, and would be met, for the removal and

consolidation of the digester sludges and flood plain soils.

Omnsite consolidation of site wastes in previously contaminated areas of the site is
allowed on Superfund sites. The intent is to allow consolidation of some areas of con-
tamination, with capping of combined site wastes in one central area. The RCRA
capping requirements (but not the landfilling requirements, such as for liners and leach-
ate collection) are relevant and may be appropriate, depending on concentration, to
this action. (See Appendix C for requirements for capping, consolidation, operation and

maintenance, and surface water control.)

Solids dewatering prepares solid wastes for disposal in the onsite incinerator, or by
consolidation. The RCRA hazardous waste management requirements are relevant
and appropriate to the dewatering process and management of residuals. (See

Table C-1 for RCRA requirements for container storage, tank storage, and treatment.)

CVOR195/113.51
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Onmsite incineration would treat (destroy) dioxin in contaminated materials, and would
satisfy RCRA hazardous waste disposal requirements. (See Table C-1 for RCRA
requirements for incineration, treatment, and tank storage.)

The flushing water from collection lines, liquid from solids dewatering, liquid decontam-
ination wastes, and scrubber blowdown water from incineration would be treated by an
onsite filtration and carbon adsorption treatment system. Wastewater treatment
standards for liquids contaminated by dioxin are not specified by RCRA. If the
effluent of a wastewater treatment system is discharged to surface water, the require-
ments of the Clean Water Act are applicable. If the discharge is off-site, the substan-
tive requirements of the National Pollutant Discharge Elimination System (NPDES)

would be met. Effluents regulated by the Clean Water Act are not hazardous wastes,

026040

by definition. The RCRA hazardous waste management requirements would be “

applicable to management of the residuals from the treatment process. (See Table C-1

for requirements for container storage, direct discharge of effluent, tank storage, and

treatment.)

Alternative 2--Long-Term Effectiveness and Permanence. Under Alternative 2, the
inherent hazard of the contaminated material at the site would remain with the excep-
tion of the risk associated with the sediment in the active collection lines and contami-
nated soil excavated during sewer line repairs. Those materials would be removed and
incinerated. The long-term risk associated with the incinerator ash, sludge from the
digester, and the Rocky Branch Creek flood plain soil with TCDD >5.0 ppb would be
eliminated as long as those materials are contained in onsite consolidation. Consolida-
tion would require periodic maintenance of the RCRA cap covering the consolidated
materials. The security of containment would be ensured by maintaining a healthy

vegetative cover over the cap and repairing any erosion damage.
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The fencing and institutional controls designed to restrict access and use of the Old
STP grounds (especially the sludge-drying beds), the West WWTP facilities, and unde-
veloped residential areas of the Rocky Branch Creek flood plain with TCDD between
1.0 and 5.0 ppb are of limited effectiveness and reliability. To maximize their effective-
ness, the fences would have to be maintained and the use restrictions enforced. Signs
warning the public of potential hazards would need maintenance and periodic replace-
ment. Periodic site review would be required to monitor the remedy, and a public
information program would be necessary.

The risk associated with contaminated soil that surrounds the active sewer lines and
with sediment/soil in and around the abandoned Rocky Branch Creek interceptor
would not be addressed by Alternative 2.

The long-term effectiveness of the remedy for Rocky Branch Creek and Bayou Meto

sediments is directly dependent on natural attenuation and the effectiveness of the fish

advisory. Fish and wildlife monitoring will assess the continued need for the fish
_advisory.

Alternative 2--Reduction of Toxicity, Mobility, or Volume Through Treatment. In this
alternative, incineration would destroy and thus reduce toxicity, mobility of volume
(TMV) of 99.9999 percent of the TCDD in 10 cubic yards of sediment from the active
sewer lines and an estimated 250 cubic yards of soil removed from around sewer lines
during repairs. Incineration is an irreversible process, as is wastewater treatment by
filtration and carbon adsorption coupled with incineration of filter solids and spent
carbon. This wastewater treatment process is used to treat collection line flushing
water, solids dewatering filtrate, and liquid decontamination waste. Under Alternative
2, TMV would not be reduced for the following materials:

. Potentially contaminated soil surrounding the active sewer lines
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+  Material in and around the abandoned Rocky Branch Creek interceptor
J Contaminated soil, sludge, and sediment at the Old STP

. Contaminated sediment in the aeration basin of the West WWTP

. Contaminated soil in the Rocky Branch Creek flood plain

Alternative 2--Short-Term Effectiveness. A temporary increase in risk to the

community and workers would result from increased releases of contaminated dustN
during soil excavation, consolidation and capping, and sewer line repairs. Dust suppres-<
sion measures (such as water or foam sprays and plastic membranes) would be used tog
mitigate release. Workers would wear protection against dermal contact and inhalationC\

of dust and vapors while conducting remedial activities.

Alternative 2 involves a slight potential for the migration of contaminated sediment,
water, or vapors into service lines during hydraulic cleaning of collection lines.
However, this migration is unlikely since the cleaning procedure is designed to flush ‘
sediments downstream in the pipe being cleaned and no flow is directed into lateral -
lines. The flushing water is removed during the operation so water does not accumu-
late in the pipes. Also, most service lines should have traps designed to trap and vent
materials moving upstream in those pipes. Nevertheless, the operation would be con-
tinuously monitored and, if necessary, obstructions would be placed in service lines to
prevent migration of hazardous materials. The public would also be informed of the
cleaning operation and of appropriate safety measures. Incinerator emissions would be
limited to safe levels as determined by EPA, the State of Arkansas, and ATSDR.

It would take approximately 3 to 5 years after a Record of Decision is signed to com-

plete all phases of remediation for Alternative 2.

Alternative 2--Implementability. Construction and operation of the components of

Alternative 2 are straightforward. Equipment required for onsite incineration, solids
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dewatering, and wastewater treatment is generally available from equipment suppliers. -
The availability of specific mobile incinerators and dewatering units will depend on the
demand at any particular time. Implementability of incineration is greatly enhanced if
the system currently being constructed for onsite wastes can be used. Equipment ven-
dors typically provide technicians trained in the startup and operation of these
processes. The materials required for the RCRA cap and for backfilling excavated
areas are assumed to be available locally. Subsequent sampling could be employed to

monitor the effectiveness of the remedial actions, which could easily be expanded if
necessary.

Implementation of Alternative 2 would require coordination with several agencies and

groups:

. The closeout of the West WWTP would require coordination with
Hercules Inc. and the Jacksonville Wastewater Authority, as would clean-

ing of the sewage collection lines and connection to the new WWTP.

. The City of Jacksonville would have to be petitioned for zoning changes
and/or deed and use restrictions of undeveloped residential areas of the
Rocky Branch Creek flood plain and the sludge-drying beds.

. Incineration would require the approval of the state air quality agency.

Alternative 2--Cost. A detailed cost estimate spreadsheet for Alternative 2 is presented
in Appendix D. The estimated costs for Alternative 2 are:

. Capital cost = $3,900,000
. Annual O&M costs = $35,000 (first year), $33,000 (after first year)
. 30-year present-value cost (at a 5 percent discount rate) = $4,000,000
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ALTERNATIVE 3
Table 5-4 summarizes the analysis of Alternative 3.

Alternative 3--Overall Protectiveness. Implementation of Alternative 3 would eliminate
the risk of exposure to or migration of contaminated sediment in the active sewer lines,
sludge in the digester, and soil in the drying beds, as well as Rocky Branch Creek flood<r
plain soil containing more than 5.0 ppb TCDD. These materials would be incinerated,z
with the exception of soil from the sludge-drying beds, which would be covered with an.o
asphalt-concrete cap. The risk of exposure or migration associated with contaminated Y
soil surrounding the active sewer lines would be greatly reduced by lining the pipes and
manholes. Installing pipe liners and repairing manholes would virtually eliminate infil- -

tration of contaminated soil and water.

Fencing and institutional controls would reduce the risk of exposure to contaminated - ,
sediments in the Rocky Branch Creek flood plain (TCDD between 1.0 and 50 ppb), -*
aeration basin, and oxidation ponds, but would not control the risk of contaminant

migration from those areas.

Alternative 3--Compliance With ARARs. Alternative 3 has several components in com-

mon with Alternative 2. See Alternative 2 for discussions of ARARs compliance con-

cerning:
. Removal of sediments from collection lines
. Removal of sludge from the digestor
. Removal of soils from Rocky Branch Creek
. Solids dewatering
. Onsite incineration
. Wastewater treatment and discharge to stream
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For the active collection lines, adding a resin liner would not change the ARARs evalu-
ation given for Alternative 2.

Manifesting requirements for shipment of hazardous wastes would be apph'cable, as
would all packaging, labeling, and handling requirements. (See Table C-1 for require-
ments for container storage and transportation of hazardous wastes.)

Alternative 3-Long-Term Effectiveness and Permanence. Alternative 3 would elimi-
nate, via incineration, TCDD associated with the contaminated sediments in the collec-
tion lines, sludge in the digester, and soil with TCDD >5.0 ppb in the Rocky Branch
Creek flood plain. Incineration reliably destroys TCDD (destroys 99.9999 percent).
The incineration ash would be placed in a RCRA landfill

The risk of infiltration of contaminated soil surrounding the collection lines would be
reduced by lining pipes. The risk of exposure and agricultural use of the sludge-drying
beds would be eliminated by capping, although TCDD would remain. The asphalt-
_concrete cap would require beriodic maintenance (such as sealing cracks that develop).
The oxidation ponds would be protected against inundation (and concomitant contami-
nant transport) during floods by berming. With proper maintenance of a vegetative
caver and repair of any erosion damage after flooding, berms are a reliable flood con-
trol mechanism.

The fencing and institutional controls designed to restrict access and use of the Old
STP, West WWTP, and contaminated flood plain areas would require maintenance and
enforcement to be effective. The long-term effectiveness for the creek and bayou sedi-

ments is the same as Alternative 2.

Alternative 3 does not address the risk associated with contaminated soil surrounding

the abandoned Rocky Branch Creek interceptor.
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Alternative 3--Reduction of Toxicity, Mobility, or Volume Through Treatment. Under
Alternative 3, 99.9999 percent of TCDD would be destroyed by incineration in approxi-
mately:

. 10 cubic yards of active sewer line sediment
. 250 cubic yards of soil surrounding the active sewer lines (removed dur-
ing repair)

. 890 cubic yards of sludge from the digester
. 400 cubic yards of Rocky Branch Creek flood plain soil

Incineration is irreversible, The ash produced by incinerating these materials would be
disposed of in either an off-site or onsite RCRA landfill (presuming the treatment
standard of TCDD < 1.0 ppb is met).

Wastewater from hydraulic cleaning of sewer lines, decontamination, and dewatering
would be treated by filtration and carbon adsorption. The residual filter solids and
spent carbon from this process would be incinerated. Wastewater treatment also is
irreversible.

Alternative 3--Short-Term Effectiveness. The potential risks to the community,
workers, and environment from implementation of Alternative 3 and the mitigative
measures that would be employed are the same as described for Alternative 2.

It would take approximately 3 to 4 years after a Record of Decision is signed to com-

plete all phases of remediation for Alternative 3.
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Alternative 3--Implementability. The construction and operation of the components of
Alternative 3 are straightforward. There are vendors that supply equipment and
experienced operators for the mobile incineration, solids dewatering, and wastewater
treatment processes. All other components of the alternative involve frequently
employed, established procedures. The materials needed for capping, berming, and
backfilling are assumed to be readily available although the large amount of soil
required for berm construction may be difficult to obtain locally. RCRA landfills within
500 miles of the site are available for the disposal of incinerator ash if the off-site land-
filling is selected.

Implementation of Alternative 3 would necessitate coordination with the agencies and
groups listed under Alternative 2. In addition, a U.S. Army Corps of Engineers permit
would be required for constructing berms around the oxidation ponds and for any
other construction in the flood plain. Also, arrangements would have t0 be made with
the authorities of a RCRA landfill to dispose of incinerator ash.

_Alternative 3--Cost. A detailed cost estimate spreadsheet for Alternative 3 is presented
in Appendix D. The estimated costs for Alternative 3 are:

. Capital cost = $7,600,000

. Annual O&M costs = $61,000 (first year), $45,000 (after first year),
Additional $10,000 every fifth year

. 30-year present-value cost (at a 5 percent discount rate) = $8,000,000

ALTERNATIVE 4

Table 5-5 summarizes the analysis of Alternative 4.
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Alternative 4--Overall Protectiveness. Alternative 4 would eliminate, by incineration,
the risk of exposure or migration of contaminated sediment in the active sewer lines,
sediment/soil in and around the abandoned Rocky Branch Creek interceptor, sludge in
the digester, and soil in the drying beds, as well as Rocky Branch Creek and Bayou
Meto flood plain soil with TCDD concentrations greater than 1.0 ppb.

The contaminated soil surrounding the active sewer lines would remain in place, but
the risk of exposure or migration would be reduced by installing pipe liners. Lining the 1
pipes would mitigate infiltration and add structural integrity, thereby reducing the need ‘3
for future repairs. N
[
The risk of migration of contaminated sediments from the aeration basin and oxidation
ponds would be reduced by capping and berming, respectively. Fencing and

institutional controls would also restrict access to the treatment plants.

Alternative 4--Compliance With ARARs. Alternative 4 has a nurnber of components in .. 
_ common with Alternatives 2 and 3. See Alternative 2 for discussions of ARARs com-
pliance for:

. Removal of sediments from the collection lines
o Sludge removal from digester

. Removal of soils >5.0 ppb from Rocky Branch Creek flood plain

. Solids dewatering
. Onsite incineration
. Wastewater treatment and discharge to stream

See Alternative 3 for discussions of ARARs compliance for ash disposal.
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RCRA hazardous waste management requirements are applicable to the removal and
treatment of soils from Rocky Branch Creek flood plajn. These requirements would be
met in Alternative 4. Similarly, RCRA requirements are applicable, and would be met,
for the management of sediments and sludges from the removal of the Rocky Branch
Creek interceptor and sludge drying beds.

Alternative 4--Long-Term Effectiveness and Permanence. Under Alternative 4, the
contaminated material in and around the abandoned Rocky Branch Creek interceptor
and in the sludge-drying beds would be incinerated in addition to the media incinerated
under Alternative 3. Rocky Branch Creek flood plain soil containing TCDD in excess
of 1.0 ppb would also be removed and incinerated. The TCDD in the contaminated
sediments in the aeration basin and oxidation ponds would remain, although the risk
associated with those materials would be reduced. Capping the aeration basin would
prevent exposure and migration. This cap would require maintenance of the vegetative

layer and repair of erosional damage following flooding.

The flood protection berms around the oxidation ponds would mitigate migration of
contaminated sediments. These berms would require maintenance similar to that
required for the aeration basin cap. Other potentially contaminated materials remain-
ing at the site would include soil surrounding the active sewer lines and the contents of

the primary clarifiers.

The effectiveness of the remedy for the sediments of Rocky Branch Creek and Bayou

Meto are the same as for Alternative 2.

Alternative 4--Reduction of Toxicity, Mobility, or Volume Through Treatment. In
Alternative 4, a total of 9,400 cubic yards of TCDD-contaminated material would be
incinerated. Incineration is irreversible. The incinerator ash would be disposed of in

an off-site or onsite RCRA landfill. Treatment of wastewater from sewer line flushing,
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solids dewatering, and decontamination by filtration and carbon adsorption coupled

with incineration of residues is irreversible.

Alternative 4--Short-Term Effectiveness. The potential for increased risks to the com-
munity, workers, and the environment during implementation of Alternative 4 would be
essentially the same as for Alternative 3. The protective measures described earlier
would also be appropriate for Alternative 4.

It would take approximately 3 to 4 years after a Record of Decision is signed to com-

plete all phases of remediation for Alternative 4.

Alternative 4--Implementability. Alternative 4, like the other alternatives, consists of
frequently used and proven technologies. Hence, their design, construction, and opera-
tion are well established. The approvals and coordination with other agencies required
for this alternative are the same as discussed previously for Alternatives 2 and 3. The
equipment, expertise, materials, and services needed for this aiternative are generally
available. The large amount of soil required to cap the aeration basin and construct
berms around the oxidation ponds may be difficult to obtain locally.

Alternative 4--Cost. A detailed cost estimate spreadsheet for Alternative 4 is presented
in Appendix D. The estimated costs for Alternative 4 are:

. Capital cost = $20,000,000

. Annual O&M costs = $110,000 (first year), $66,000 (after first year)
J 30-year present-value cost (at a 5 percent discount rate) = $21,000,000
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ALTERNATIVE §
Table 5-6 summarizes the analysis of Alternative 5.

Alternative 5--Overall Protectiveness. Alternative 5 would eliminate the risk of expo-
sure to or migration of all materials known to contain TCDD concentrations greater
than 1.0 ppb. These materials would be removed and incinerated. In addition, Table
5-6 potentially contaminated soil (TCDD levels unknown) surrounding the active and
abandoned sewer lines would be removed and incinerated, thereby precluding the
possibility of future exposure to this material. Construction of new sewer lines should
climinate any chance of contaminating the new WWTP with TCDD. The oxidation
ponds, which may contain TCDD levels of nearly 1.0 ppb (the highest 1988 sample
contained 0.97 ppb TCDD), would be capped to prevent migration of its sediments.

Alternative 5--Compliance With ARARs. The ARARs considerations for- most

components of Alternative 5 are discussed under Alternatives 2, 3, and 4.

-

See Alternative 2 for discussion of ARARs compliance concerning:

. Removal of sludge from the digester

. Onsite incineration

. Solids dewatering

. Wastewater treatment and discharge to stream

See Alternative 4 for compliance discussions concerning excavating soil from the

sludge-drying beds and the residential area.

The collection lines, sediments, and soils removed under Alternative 5 would be

managed in accordance with RCRA hazardous waste management requirements.
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The water and sediments in the primary clarifier are not classified as hazardous
wastes. The presence of dioxin in the sediments makes RCRA hazardous waste
management requirements relevant, but the low concentrations of dioxin probably are
not sufficient to make the requirements appropriate. (See Table C-1 for requirements

for container storage, excavation, tank storage, and waste piles.)

Water in the aeration basin and oxidation ponds would be expected to contain very low

concentrations of dioxin. RCRA hazardous waste management requirements could be,
considered relevant to management of the water, but probably would not be considercdg
appropriate. (See Appendix C for requirements for tank storage and container stor-;
age.) The water would be treated to meet substantive NPDES requirements. o

Capping the oxidation ponds would further restrict potential human exposure to -
dioxin. The sediments in the ponds are not classified as hazardous wastes. The low '
concentration of dioxin in the oxidation pond sediments would make RCRA hazardous °
waste management requirements relevant, but not appropriate. (See Appendix C for

requirements for capping, dike stabilization, and surface water control.)

Alternative 5--Long-Term Effectiveness and Permanence. All material shown by the
sampling data to contain more than 1.0 ppb TCDD would be removed in
Alternative 5. Therefore, the residual risk remaining at the site would be limited to the
risks associated with exposure/migration of material with TCDD levels of less than
1.0 ppb.

Controls on remaining waste would include the caps on the oxidation ponds and the
access and use restrictions for the Old STP, West WWTP, and Rocky Branch Creek
and Bayou Meto. The soil/vegetation caps should reliably prevent migration of contam-
inated sediment from the oxidation ponds (provided the caps are maintained). The

fencing and institutional controls would be of limited effectiveness and reliability in the

5-46

CVOR195/113.51




09¢0

ROCKY BRANCH CREEK AND
BAYOU METO FLODD PLAN

[ROCKY BRANCH CREEK

EVALUATION CRITERIA

| R heen

COLLECTION LINES oD sTP WEST WWTP AND BAYOU
Warwes Wl vwwer Fow and tecinerats sof, sedimant, ond mmu—. Iadimacts, 41 corstion bosk) @36 nctyrete sk | Remove ond hokrerets sol with TCOD > 1.0 po [No Merther eztion. Continesd
ow v =Y an
e, oty ‘“ﬂ.‘ﬂ'&:‘!&" o
B Toobtoot wd post sign. e nd vidke

Protection of hum: riak ol iterial In the sedinvents liminat of Proctective heaith

of 00 hegith 2:."1“ m‘a w to contaminated mal Eliminates . ‘;:'M of I:/“u—'d;' ;m*':nhum." Ellml\nﬂ- (hI ek B'aﬂ." to l:lfl“ﬂh.“ s ﬂ u e the "TO .:hw.mmlul of ﬂl Mlﬂllhd o E‘P.‘A haat

Environmaents tlon Efminates the tent tion 30 from ion
ntol protect Hrﬂ%ﬂ%’mm%ﬁ\muw ("l(.” for migrotion of contominated sol E‘:“ﬂ'l ey “Hﬂ’l‘d‘\.‘“ for migration the aergt. linued fish ond widiie

Lmﬂﬂﬁ-ﬂ
* K o

Mognitude of residuel rivk

ond cefiobiiity
of coni

Amount
treoted

Reduction of toulcity,
mobily, or volume

Wravacsiblity of treotment
Typs ond quantity of

residuals remaining ofter
treotment g of

& \INDUST\DENS9O71\ TABLES - 5.0WG

irements
mnm;umm“"“ wotaria

Edminztes riek associcted tamineted materict In
o oroumd Catection Hnea T "

incinecator oah dieposed of in ACAA landfM,
snclorven
S SR s sty

Dasiroys $9.9999% of YCDO tn 10,900 gy of
troys 1C00 I 10,900 oy of material trom

[
it
i
5
H
g
¥

Raduces MTV of cont ted with
T alTY 2l goq tomingted matariol oesocto

Incineral
w'hh“h t by fitrotion /corhon odsorblion with
e T iter o e gt/ sirher adsorbiion wlth

Ash from Incinaration of 10,900 oy of 9ol /sectmient /debrie
remoins.

m'-n-n raauicements wil be

RCRA hazardouy wo
met for matarlel mna-a n oid STP.

in
Eumhnu e copesiated ,:gx contomingted matard n the

In or ash R
e B e
Mﬂmwrwlmtynqkﬁ.

controly designed Lo reatrict ccoess ond use
TSP Fexiitios e o1 tied atecienten o relioblity.

Duatrops 93.9499% of D0 In 890 oy of 8 aa-w”.'

degmter, 1500 cy of o) fram Xk
Treats 126.¢ of uﬂ!\ml' ory clarifiars
by mmi-’” ey

Ruduces MTY of matarlal with TCOD > 1.0 ppb by 100%.

Jo ierwverahie.
Horemater traniirere Id‘ﬂllﬂlhn/cm odagrttion with
Inclnarotion of fiter sl t corbon i irreversitie.

Ash trom of 2,480 cy of sol /studge/

s woute maon

ot P
T Bt mat approprete reats ATSER racmeemrandations

Eliminates risk axseciated with conteminated sediments in
she osralion

Eliminotes risk n-oel:l‘nd 2ith contominted aedmants of
culdetion ponds a ae molntained, olthou
Vnharent hazcid of waste ramne 4

I W of In RCRA lendf.

by ‘contrets contomingted seckments it
LS, e mbetared

ncineration relloby Gasiroys TCD0-catominaled wdiments

Destroys 99.99¥9% of TCOD in 4000 cy of aediments from
Bosin by Incineration.

Teacts 37 MC oF sration tosin and

gation poneds oy Wt fe b o o

Reduaas NTV of matwriol with TCOD > 1.0 gt by 100%.
Incinarntion ia ireversitle.

‘Wostewater traatmant :mlltmtbn/mm odsorbiion with
incieration of fier soli U corban in ireveraiie.
Ash from

remaims.

o1 8,000 cy of sekment remains.

Edminates the potential for. tion of contamingted
Road pin secimanta st TEOB 3 £5 ol

HCRA hosordous wante Manggement requirements ore
cppiicobie to it of These
rerements ond

Elmiates risk cvsociated with flood plain 30k
th TED0 5 10 ppp. Pt 3o

Incinseator ash diaposed of in RORA lond®,
by comtarmina

MCMNO'I el Oﬂlm ted eoh
ved o ook s 100"

Deatrem $5.9909% of TC0O I 4.100 cy of sok removed

d ploin by in

Reduces MTV of 3ol with TCOD > 1.0 ppb by 100X.

incineration bs reverable.

Ash from Incineration of 4,100 cy of sol ramaina.

TABLE 5-6

wAs.
508 rocormrmengetionn i b et

otk s oo
snviranmental affects.

(Compien xith EPA and ATSH
otion level recommendat}

[Fish oy i reduce
[rumon heolth risk:

[Wot applicable

Noe

not oppiicoble.

Mot applicoble.

INDIVIDUAL ANALYSIS OF ALTERNATIVE 5

Vertac Ofi-Site S
Jackeonville, Arkarisas




Y

ROCKY BRANCH CREEK

EVALUATION CRITERIA COLLECTION [INES

Lo STP

WEST WWTP

ROCKY BRANCH CREEK AND
BAYOU REYOFLOOD PLAIN

5 SHAT-TERM
EFFECTIVNESS
Commumity pratection Tomporary t production during remaval of
‘swwer lnes; con b l!\l ted by cust SOy
e |-f.. et ﬁ‘?m«?.:\-u Calore ramoval of ]
9

Worker protection Protection againat derma contact ond loholation of dvt
{0 vopors recuind during Femotel of sewer [swes ond g

Enviroomentd impacts Potential for relecse of contaminated dust during
sxavation.

incinerction will mest emiselon stondorgy.

unth complation 10 4 yeorn (owroll ollevnotive)
(After ROD Ia signad)

8. IMPLEMENTABIITY

Techniod ieasblity Sewar fne remaval cod conslruction are stroightiormord.

but coardinating the twe oations i ditficult.

Adminisirative fecsibity | PDES pemit not required for wastawater tragtmant plont
e to | i

affuent den wurfoce.
Sunt coordinate with Jachsenvile wostewaisr outhorily
instaliotion of e sewer Inex ond connection to

ith oir qualit,
Host cooriinate with state o quaity eqency regerding

Avaloblity of services and | Sewar ramoval and ingtollotion equipment Is readly
e tewsior traoiment equipment i
is ovalable.
frtrpal it avahobiily depends on current

domend.

Troined for In cowotering
Troine spergters cry reaeed for incinerotion, cewotering.
o st o wveite dpowd.

£

3. comv

Copital coat
Annual O cost

38,000,000
(firat yaor) 206,000
(alter fieat ywor) 150,000

present volus cost
diacount rate}

B

40,000,0000

£ \INOUST\DENESOTI\TABLS-5A.0WG

t production during excovation;
s o+ T es by i Bppascion cvbamiren:

Protaciion jsrmal contact ond inhaletion of dust.
£ Ww e emBva, So excavation,
Ingineration will mest emission ste

ondords.
Potent] relecsw of contominated dust o
excavation. ofeon #t during

310 4 ysary {overcd ditemative)

ramovdl ore tiorward opermtions.
cmoed "".‘!»"..w... sampling,

o aoning or evcavation it
newded.
Incineration fa difficull to operate.

NEDES parrit not required for wstevater trestment piant

.nu—u m" o surioce woter. s
cocedingta with siote o quatity ogency regarding

Bk oot maiev

Huat shew thet incineration saUafias RCRA requvaments

A fandfil authorities regardng

Wastewater tractment -H.um-u s avaloble.

Woble inclrerators ond Prevees exiet; Svolobly
on curment demons

Troined epsratora are required for incineration, dewaterng,

RCRA kondile ors SVOMOIE within 500 mier from the sita

ooh.
ot S Kt A

Temporary incregws I dust groduction during bermin
T el oy e mampeon Teusur s,

Protection ogalnt derma contoct oad inhalation of dust
e Gy, apping v

Gotentic for contaminunt reiease to wastemster during
"E  Jor Iner n:u—d Contorminont iigration with dust ar

th
ond copping of oxidation pondi;
fasey e e Rabs L
B v aeel ohonion Sadn.

3 to 4 yeors (overad aiternative)

gedment ramovt ond cop constnctlon oro stright-
Cop requice perlodic maintenoncs.

=t sovrdinate with Jocksonvile seatewater authorty and
ot s bbb rgmani
us rotz ‘Sectinn 404 permit raguirsd for construction

ot required for smslevater wreatment plant
Heirg "::«"' i stotn '::n i
Must coordinate wi or c3 joréing
e (o y ogency regt
Shust show (Rat incinerotion satisfies RCRA requirementy
18 40 CFR 264.340-264.331,

coordingts whh .DiA Ianarn outharitles regording
disposal o Incinarator

30 o eomatruction bm-\l s readily nvaloble,
Aol T

Wcbhe incimecatars ond ity presees odst; ovalcbity
o current

Trained cperutors er# raguired for ncinerotion, dewolering,
e wartcte et

increose in dust production during excavotion
st i it Ay gl ity sl e
measres,

Risk to community no
ncregued by ol oot
| imploment

Proleciion againat dermal conlact and inhalation of dust

Not opplicabie
required during excovation ond incinaration,

Potential for increazad contaminant migrotion with dust or
stormwoter runaif during excavation.
Troeration Wi meet ariewion siondords.

Exiating impocta not chonged|

3 to 4 yoors (overll gttemative) Not applicable.

§ob sxcovation fa atroightforword operation.
3y to implement odditionol excavotion if neaded.

Technically feasible.

Yt courdinots with skata ok qualty agency fegording strotively feosile

incimerat .

thust show thet fncharation sotiafies RORA requvaments
CFR 264,340-284,

Must ewamu it RCRA landfik authoritian regording

disposol of incinerator

Excxvation equipment ia (aadly avolable
Watewoter t equigment ia avaloble.
Mabile Lﬂd«nﬂm exiets avahcoliy depends an curent

Tramed oparators are requived for inciveration, dewataring,
20 Mastevater v

BORA londiiis ora Golubis within 500 mifes from the site
Sinpou inerolor

Matiriars satoble for omui

Services and moterialn
ovatoble

TABLE 56  (continued)
INDIVIDUAL ANALYSIS OF ALTERNATIVE 5

Vartac Off-Site FS
wonville, Arkansas




future, but all materials with TCDD levels in excess of 1.0 ppb will have been removed
from the Old STP and West WWTP. However, the remaining low levels of contami-
nants should not pose an unacceptable risk to public health. -

The effectiveness of the remedy for the sediments of Rocky Branch Creek and Bayou
Meto is the same as for Alternative 2.

Alternative S--Reduction of Toxicity, Mobility, or Volume Through Treatment. Under
Alternative 5, 22,000 cubic yards of TCDD-contaminated material would be
incinerated. More than 37 million gallons of contaminated water currently at the site
would be treated by filtration/carbon adsorption, as would wastewater generated by
solids dewatering and decontamination of equipment. The filter solids and spent car-
bon from wastewater treatment would be incinerated. The wastewater treatment pro-
cess and incineration are both irreversible. Incinerator ash would be landfilled off-site

or onsite at a RCRA facility.

Alternative 5--Short-Term Effectiveness. The community, worker, and environmental
protection considerations of Alternative 5 are virtually the same as for Alternatives 2, 3,
and 4. The exception is that under Alternative 5 sewer lines would be removed rather
than hydraulically cleaned; consequently, the risks associated with cleaning do not
apply. Also, because more material would be removed and incinerated, the duration of
risks associated with these actions (dust production, emissions) would be longer. Dust
suppression measures and dermal and respiratory worker protection are important
components of Alternatives 2 through 5.

It would take approximately 3 to 4 years after a Record of Decision is signed to com-

plete all phases of remediation for Alternative 3.
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Alternative 5--Implementability. The actions involved in Alternative S are more exten
sive than in Alternatives 2, 3, and 4, but the technologies used are basically the samF.
Therefore, the technical and administrative feasibility and the availability of equipmenj
materials, and services would be as discussed for Alternatives 2, 3, and 4.

>

|
Alternative 5--Cost. A detailed cost estimate spreadsheet for Alternative 5 is presented
in Appendix D. The estimated costs for Alternative 5 are:

. Capital cost = $38,000,000
. Annual O&M costs = $200,000 (first year), $150,000 (after first year)
. 30-year present-value cost (at a 5 percent discount rate) = $40,000,000

ALTERNATIVES 6a AND 6b
Table 5-7 summarizes the evaluation of Alternatives 6a and 6b.

Alternatives 6a and 6b--Overall Protectiveness. Implementation of Alternative 6a or 6b
would eliminate the risk of exposure or migration associated with contaminated sedj-
ments in the active collection lines, sludge in the digester, and Rocky Branch Creek

flood plain soils containing greater than 1.0 ppb TCDD. Sediments removed from t

active sewer lines, the sludge digester, and Rocky Branch Creek flood plain would
incinerated in Alternative 6a. Under Alternative 6b, soils excavated from Rockb{
Branch Creek would be consolidated onsite and capped. Both alternatives include t
grouting of the abandoned Rocky Branch Creek interceptor line, which will minimi
the potential for further contaminant migration in those lines. Demolition of the O]
STP structures, burial onsite, and capping will reduce the potential for exposure t

these contaminated materials.
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Tamporory inrecee v cuet g rapar and
ol ot sare e oon b ilaled by o
Preavion meorr
Worker protuction Protection agoloat darm contact ond ihelatien of dusl | Proteclion aguinat dermal contact and iaholglen of dust | N ainificent sk 10 workars. Pratection agsinst derma contect and ihistion of dust
" o Vapors tRcuked during g, repa, and rema and Yopore e durig, sadge (oMol 208 <opPING. Turing sxcavation and mkteration
— b

Potentid for Increased contarmionont migration with dusl or
stormwater runaff during excaval
Incinsrotion will meat amizsion st

3 1o 4 yeors {overot altemotive)
wexcovation Is straightforword sparation. Ecay ta

B remant ool eveaation I Revgud:
Conolidotion is straightiorward,

ith cly of Jackaonie o imprae
eleicre ceaantia flagd pio o
caardinote whk‘h "3 Lote S qually agency redordng

cinerator emiss
eration satisfen RCRA requiramants

o
T o :4?-:?.

St mﬁa th ugA landfil authorities regarging
dispasal of Incinerolar

Excavation equipment 1 raadily ovilable.
Wostewoter tredlment squipmen ls avolable.
Mobile incineralors exlat: availobility depends on turrent

Trained ore vuquired for incineralion, dewatering,

operators or
g wastywaler ireatrmenl;
RCRA londfNs cre avollablé within 500 milea from 1he site
for disposdt of lacineroter ash,

oteridls ore avalable Kr antite dispasol

TABLE 57  (continued)

Risk ta community not
oiternotive
lon.

INot applicable

Not applicabiv.

Technicoly teasibl.

[Administrotively teasible

Secvices and moterials
ovaiioble
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Alternatives 6a and 6b--Compliance with ARARs. Alternatives 6a and 6b have several
components in common with the previous alternatives. See Alternative 2 for discus-

sions of ARARs compliance for:

. Hydraulic flushing and liner installation in active collection lines
. Sludge removal from digester
. Access restrictions for the Old STP and West WWTP

. Solids dewatering
. Onsite incineration
. Wastewater treatment and discharge to stream

See Alternative 4 for a discussion of excavation from Rocky Branch Creek.

As discussed previously, RCRA hazardous waste management requirements are consi-
 dered relevant to the contamination in and around the abandoned collection lines, but
not appropriate. Therefore, although there is no ARAR requiring grouting, this
remedy component provides a cost-effective means of minimizing further contaminant

migration through the collection lines.

Onsite consolidation of site wastes in previously contaminated areas of the site is
allowed on Superfund sites. The consolidation of the demolished Old STP structures
would not require the RCRA capping requirement to be met due to the low TCDD
levels.

Alternatives 6a and 6b--Long-Term Effectiveness and Permanence. Alternative 6a
would eliminate, via incineration, the hazard associated with the contaminated sedi-
ments in the active collection lines, sludge in the digester, and soil with TCDD greater
than 1.0 ppb in the Rocky Branch Creek flood plain. Incineration reliably destroys
TCDD. Alternative 6b would not incinerate soils excavated from Rocky Branch Creek
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but instead would consolidate and cap these materials onsite. This would prcvelL

=3

direct exposure to contaminated soils and restrict any possible migration.

The risk of infiltration of contaminated soil surrounding the active collection ]inTs

would be reduced by lining the pipes.

The risk of further migration through the abandoned lines would be reduced by grout-
ing the lines. However, the effectiveness of the grouting process is uncertain and can-

not be measured because of the dilapidated nature of sections of the collection line.

The risk of exposure and agricultural use of the sludge-drying beds would be reduced
by capping. The sail cap would require periodic maintenance. The demolition of the

STP structure will eliminate potential exposures with these contaminated materials.

-
el
<&
O
(4 Y
(o]

The fencing and institutional controls designed to restrict access and use of the Old

STP and West WWTP would require maintenance and enforcement to be effective.

Flood plain soils would be excavated to 1 ppb TCDD, meeting the ATSDR level far

residential use.

Alternatives 6a and 6b--Reduction of Toxicity, Mobility, or Volume Through Trea
ment. In Alternative 6a, a total of 4,650 cubic yards of TCDD-contaminated materigl
would be incinerated. In Alternative 6b, 550 cubic yards of material would b
incinerated. Incineration is irreversible. The incinerator ash would be disposed of i
an off-site RCRA landfill. Treatment of wastewater from sewer line flushing, solic*s
dewatering, and decontamination by filtration/carbon adsorption coupled with

incineration of residues is irreversible.
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Alternatives 6a and 6b--Short-Term Effectiveness. The potential for increased risks to
the community, workers, and the environment during implementation of Alternatives 6a
and 6b would be essentially the same as for Alternative 3. The protective measures

described earlier would also be appropriate for Alternatives 6a and 6b.

It would take approximately 3 to 4 years after a Record of Decision is signed to com-
plete all phases of remediation for Alternatives 6a and 6b.

Alternatives 6a and 6b--Implementability. Alternative 4, like the other alternatives,
consists of frequently used and proven technologies. Hence, their design, construction,
and operation are well established. The permits, approvals, and coordination with
other agencies required for this alternative are the same as discussed previously for
Alternatives 2 and 3. The equipment, expertise, materials, and services needed for this
alternative are generally available. The large amount of soil required to cap the aera-
tion basin and construct berms arcund the oxidation ponds may be difficult to obtain
locaily.

Alternatives 6a and 6b—-Cost. A detailed cost estimate spreadsheet for Alternative 6a

and 6b is presented in Appendix D. The estimated costs for Alternative 6a are:

. Capital cost = $13,400,000
. Annual O&M costs = $57,000 (first year), $46,000 (after first year)
. 30-year present-value cost (at a 5 percent discount rate) = $14,000,000

The estimated costs for Alternative 6b are:
. Capital cost = $10,400,000

. Annual O&M costs = $72,000 (first year), $46,000 (after first year)
. 30-year present-value cost (at a 5 percent discount rate) = $11,000,000
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COMPARATIVE ANALYSIS

The comparative analysis of alternatives considers the relative performance of eac
alternative with respect to the evaluation criteria. The purpose is to compare the relg-
tive strengths and weaknesses of the five alternatives so that key tradeoffs can be ideri-
tified. The results of the comparative analysis are presented in Table 5-8.
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EVALUATION CRITERIA

ALTERNATIVE 1

ALTERNATIVE 2

ALTERNATIVE 3

ALTERNATIVE 4

ALTERNATIVE S

ALTERNATIVE 6a ond 6b

NOQ ACTION

COLLECTION UINES: Hydrgulicoly Cleon
aclive (ines ond Incinerate sediments.

OLD STP: Remove sludge from digester
ond consofidate dewatersd solids onsite.
Fance graunds ohd post signs.

WEST WWTP: Fence fackities ond post
signs.

ROCKY BRANCH FLOOD PLAIN:

Remove sod with TCDD > 5.0 ppb

from dtvdoped rllld-!!ld oreas ond
consolidate it o

Re Iﬂcl uu of Imdl loped rll‘d.v\ll\";l7

oreas with TCOD between 1.0 & 5.1

ROCK'Y BRANCH AND BAYOU METO
SEDIMENTS: No action, Continue fish
odisory and monitoring.

COLLECTION LINES: Hydroulicolty
octive jines ond incinarote ndimantu
install pipe liners.

OLD STP: Reoe sludge from digester

ﬂld hchml- m&‘:ﬁ'd 'dwl\ 'IU’
o

B g e post whome P

WEST WTP Protect oxidation ponds

Trom 100-yaor fgod by berming. Fence

fockiex ond post signe.

ROCKY BRANCH FLOOD PLAIN:
proviously sxcawated sol. R-mow ond

c'ami incinerate sol wi Ud >80 ppb

irom

Restm:t use of undevel wad raid tlol

RSB ERaNEY RS BOS e PP

SEDMENTS: No action. Continue fish
odvisory and monitoring.

COLLEGTION LINES: Hycroullcol)
ol:llvc Ib‘: de Incinerats
Roeky oy B Intercoptor.
u.nsw. n-mm mudge from digester

siudge drqu beds and
n:mlrﬂh wolids. Fence grounds and
post signs,

cdean
ments.
abandoned

WEST WWTP: gried
aeration balh Mm a nn/v.q-luﬂve
£9p. Protect axidation ?o s from o
by Fence
1acli! s ondl pm wigns.
ROCKY BRANCH FLOCD PLAIN: Remave
and incinerate sol with TCOD > 1.0
ppb from all residenticl mu-
ROCKY BRANCH AND BATOU METO
STDARNTS: Yoo actars Contimuse Ash
advizory and monltoricg.

. OVERALL PROTECTIVENESS

Frotaclion of Humon Health

Environmantal Prataction

™

COMPUANCE WITH ARARs

3 LONG TERM EFFECTIVENESS
. PERMANENCE

—
™

Mognitude of Residual Risk

Adequacy and Refiobilil;
of Conlriis v

Doen not reduce wmposura fingaation ri
arsockated with conlominated maleriala in
oif-site ores.

Does nat resuce potantial migration of
‘contominan|

racammaendotions ore not mal
T R

ot redu
eontominonls.

w potentiol migration of

Hot opplicabls

4 \DIS\NDUST\DENSS071\ TABS - 84.0WC

Eliminotes isk of axpamre to contorningted
sediments n ac sude
Ru:LBwneh oo Hom o win

Leost protective ootion aiternative.

Eaminates m‘.‘m migration of
In acllve sewer knes,
iguster Ro:ky Bronch flacd plain
e eyes

Least protective action alternative

Cobection e sediments, digester sdge,
oo i s mmmp

consciion ey, oid ST, weat WWIP: Dove
AT recommeniotions for fiuod Hiy
Soix batwaen 1.0 & 50 p

redure risks oxsociated with
these eontaminated maleriols:

® Sall aurrounding sewoge colection fines
» So¥ in sudge-arying bads

* Sediment clorifisrs, aerstion
o SRS ponds

. Recky Branan food plola sol with TG00
wesn 1.0 ond 3.0 oot

Cuﬂwllduﬂnq gnd copping rmm ke
i eontam)

Has h:ghnl residual risk of e wetion
sitarng!

RCRA cop {u maintained) wil raisbly contain
cantomitol

7o emiea restrctions hove fhited
Sitectivenees ond relGoIy.

Eliminates humon ha!

2, plus rm O vponer Lo
oo e drying beds.
o s B
active sawar linee.

Eliminates enwronmantal
Alternolive 2, plus ”l..w mqmm at
contominatad rounding octive sewer

oz ond wail i
Reguces potsmi :!;"’E: d contaminated
sedimenis In ouidotion pond

Same as Altemative Z.

Does not reduce riaks oasacioted with these

mlmhulld materiols:

® Safl In and oround obandoned Rocky Branch,
inlerceptor

@ Sediment in primary clorifiers

@ Rocky Branch fiood pioin wail with 1CDD
lavels between 1.0 and 5.0 ppb

Uining pipes raduces risk casociated with
mlumhul-u 30il surrounding active sewsr

ping reduces risk assaciated with
onkaminctad 201 i sidgs S beds,

Berming reguces risxs assaciaica with

o Tan e sadments T suldotion ponds.

Asphott cop wi rsfably contein comtaminoted

ying bectn and restriot s
Flaod-control barm wh it t
migration of conjominatsd ssdiments in

ponds (or up to 100-yeor-flood

flows)

Both ‘cap ond barmy wil require mointsnance.
Une and cevess ikl gttt
elfactiveness and retighfity.

COLLECTION LINES: Remowe il sewer
Sines and meinerate sol. sediment. ond
debris. Conatruct new sewer |
OLD STP: Remove sludgbc from dlges|er.
ln{l from sludge dryin

imm( from prlmcr{ cloritie
Indr\ arate u\ dulhlul«

gruund- and p
vEsT WWTP: Remove ud;mtnh from
aeration bﬂlln and. lnc.\erc!o solids.
Cover "d( tion ponds
wuh -on/vogm ive cop._ Tr8at woate-
ance fociitiies ong post signs.

"°§m=ﬁ«‘£ie LIRSt R,

RDCKY BRANCH AND BAYOU METO
DIMENTS: No action. Contlw- fish
dmory ond monitoring.

COLLEGTION LINES: Hydroulically clegn
cctive lines and incinerote sedimen:
Trata pipe lnors. Grout sbondoned Tnes.
OLD STP: Remove sludge trom dlges(er
and inclnerate dewatered sludge.
gudgardrying bads with i c
Demaliah, bury, and cap OLD §
muctum Fence grounds and pest signe.

WEST wwT dewotered, dried
S ekion Bosin with 2 30i cap. Fence
FocHitles ond pet!

000 Pl. Excavate

o mw.uau onsite

>1.0 ppb.

ROOKY BRANCH AND BAYOU HETO
SEDMENTS: Na action. Continue fish

adwisory ond monitoring.

ROCKY BRANCH FL4
d inclnerats (6o
6b) ok with T

Eliminotes ond reduct

In Altgenotive 3,

humon health riaka

s oure /ingastion ndu
ocks Bronch hoad idin ot
pib, con 3

oxtocioted with
ith tominated asdimen
T Serction s n.m and emlnmhm.a motaclal

in ond around abundoned Rocky
Tnterceptor:

Eliminates anvironment

1. ead
Reduces potuntidl mlwuum o Sontarinated
sadiment in oxidation pan:

ants, and aila

A, 2 d
and food glon -.a::.i’.;.gi‘« er

A,
ofl oreas.

Dos3 nat reduce risk casoclated with
contaminated swdiment in primory clorifiers.
Lining pipes reduces risk gssociated with

£ontaminated sol urraunding octive sawer

Daof g reduces risks oxsociated wilh
contaminated sediments in oeration basin.

ing reduces laks of m{om!m\od
B o o

Soifrequtative cap wil (ofichiy contoin
Eontaminated sediment in owralion bosin,
berme wlt relicbt went

'5:“‘" o of canjarnated
oxidati v op e 155 yeornood

g ‘cop and Derra ol rendhs mointenance.
Eftoctivencas of wee ond Gooess
Pkl sttt o
harariah it TCOB 510 opb it be remaved.

ion health ndu oh,
A b 13k of

icd omsociated wiih ull
lurl livey ond gedim

in caldotion
Mo!l pml!eﬂw oction ollarnotive.

Eiminates envramentol riake a2 in
Mlernative 4, plus potentiol migration o
e omiatod gt onte i duidelon pands.

Most protective octien dtarnative.

Same 01 Mternative 4.

conl
=

Elminates risk gesocioled with s maunul-

Sncen or sipacied (s bo ot

Has lowent rasiduot risk of o oitarnotives.

(vl:g:'lﬂ\me £98 {1 molntained) wi retiobly
wd sedimant In ox

Ell:cllnnu- of iz ond occpas restrictions
is not ee: yecause cantominoled
et wih TCB8 3T ek o e ramoved.

TABLE 5-8

fumon health ritks g3 in Altc
s ik B ® lo contomiotec
tures, Reduoes migrotion
enes collecion e Emmnln
o Bewsciata with n Rogky Branch faad
Flcin son ith TCOD >

.&.5:

Eiminates savranment ol rsks as
arnative 3. pus patentil migealion fr

"p mpﬂau:k Bm?l(:h Nood Blum
2ol with TCOD greater tho 1.0

Colleclion fine sediments, digester siudge. ond
oo sy maanogod per RCRA
Sasts’ ATSOR recommendations for ol oreos.

Demolilion and copping of OLD STP tractment
ynits reduces {he potental to exposure
om these units Erouting resuces risk from

ikt
c-ppb?‘ fasuces rie with dadimants £

i Jated with o
e""'.ﬁ' e b-":'q'n"fmhm:'u"..ﬂl‘%ﬁ Pa
t53

)

i cop will rediobly conlgin conjgminoted
SR SR Ba oy BB ST

Effaztivenst of grouting i uncertain ond
difficult to measure,
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ALTERNATIVE 3

ALTERNATIVE 4

ALTERNATIVE 5

ALTERNATIVE 6o _ond Bb

EVALUATION CRITERIA | ALTERNATIVE i ALTERNATIVE 2
4. REDUCTION DF TOXICITY,

MOBILITY, OR YOLUME

THROUGH TREATMENT

Amount Destroyed or Treoted None Incineration deatroys 99.9999% of TCOD in:
10 cy of sediment In gctive aswer lines
® 250 cy of 90il eurrounding aclive sewer

lines

Reduction of Tomicity. Moblity. or | None Rc!nm MTY of sediments In odlnctlon fines.

Valume Reduoces moblity of Ggesler
flood ploin solls <5.0 ppb.

Wrrevergibllity of Treatmend Not opplicobis lnnnmhm s iraversble. Wostewoter

potment coupled vilh ineinarotion of

Ndﬂ ues iy irraversidl

Typs end Quontity af Reaiduals Not applicable Ash from h:mnen of 280 ey of 2ail/

nﬂ..u-..-m, After ant sediment

5. SHORT-TERM EFFECTIVENESS
Community Protection Not applicabl el Wation tex pats
ity B ot * ‘emlnmhﬂﬁl tm;n’:m e tote w.’nx“

eec o hovtos (aein
for Increased dust Mnl dur
excavation ond conatruttion), rhq.“
be greatly reducad by oppropriate mlﬂyﬂllw
poAeig

‘Waorker Protection Not opplicoble Hrotection cgainst dermal contact ond
Inhdﬂlm of dust ond w! s requiced
during rernadiof clivitie

Envirenmaniel impocts Mot applicoble cinwration whl, mest emission stondords.
Pol.n(lni for contaminont migre! tlmq ‘o dust,
stormwater runo" or floodwater increones
g wesawaon

Time Untk Action is Completed None 3ta 5 yeors

(After ROD 1a xignad)

£ \DIS\IHOUS T\DENBOOTI \TABS: 50.DWG

Incineration deatroy contomination as listed
in Altornotive 2. piis 99.9999;

® £30 cy of aludge in digester

# 400 cy of Racky Bronch fload
plain sol

Reduces MTY of digester siudge. colicotion line|
sediments. and flaod pioin aciia through
incinerstion.

Some u3 Alternative 2.

Aah trom incineration of 960 cy of soil/
sediment/sludge remoins.

10 comemunty vietually Lhe some ae with
All-vnrmw 2.

me oa Altematies 2. excent that
volumasa of materidi o oroer

impects ore the some ae with
AI\."!MI" 2 except Ihul more material i

3104 yeors

Incioeration deslroys contomination o8 lated
in Altcmative 3. pius 59 ‘of TCOD e

® An cdditional 3,700 ? of eullamhnleﬂ
fRocky Bronch fiood pios

3,200 cy of materkal in and oround
® aiandanes Focky Gronch tarcapror

® 1,500 o of sl in sludge drying beds

Reduces MTY of collection ing gipe, solls
ond ssdiment, digester ond drping bar
e T et o e ers o,

Same as Alternative 2.

A m/helmmkbn of 9,400 cy of soil/
sediment/sludge remains.

ity agventicly the same an
n Nt-molun 2 a0d 3. excapt thot
sugovalion is

Sqna ax Altemative 3. o
volumes of matarial are i

xcept that larger

Enviconmantol Impacts ore the same os with
Alternalive 3, except thot more materiol i
wrcovated and incineroted.

3to 4 yeora

|[ﬂﬁ|lrwtlon deatroys contaminotion a3 listed

Alternative 4, plus 99.9959K af YOO n:
® 7,440 cy of matariol in ond oround gctive
Jondits

90 cy of sediment In primary dlarifiers
® 8000 ey of sediment in asrotion bosin
Treats 37 milion gallons of contominatad

yastswaier from primary clacifiers. deration
sin. and oxidation ponds.

Sarma aa Allarnative 4. plus T reduced for
ve tina, pritiary :Innfeﬂ, ‘and asration
o s e ot

Same as Alternotive 2.

Ash from incineration of 19,600 ey of soh/
medimant /sludge

Risk aveocloted with gawer ling ciagning dows
not exisl by thia olternativa.
oductlon is

=3

n cther it
nd construction are mors

Same as Attratiee ¢, sxcapt thot lorger
malerial ore nwol

Environmantal impacts ors the same oa with
Altamaive 4, axcept inot more moterial ig
wicovaled ond ncinerated.

3104 yaarn

TABLE 5-8

in Allernative Bo, incineration destrays:

® 10 cy of sadiment in octive liows

® 250 cy of 30d urrouneing octive
mes.

@ B0 cy of aiudge in digeater
% 4100 cy of Rocky Bronch flood ploin soil

WTy reduced in Alernative 6o using
ollection line sadiments

and sl sgesm s Yool ploin xoite

In Allarnativa 6b, mobility i reduced for

plain Pk ‘thraugh onaite consalidotion

Same g9 Allemative 2.

in Altemalive €a. gl from inclneration of

4550 ey ol
i Ab & remains.
550 Sy o wedinant /e romoing.

Soma ax Altemative 3

Some a3 Alternalive 3

Some os Allemative 3

310 4 yeors

{continued)
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EVALUATION CRITERIA ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5 ALTERNATIVE 6a and &b
6. IMPLEMENTABILITY
Tachnicet Faosblity Nel applicable o conairuction, nd #T:::'mm, e [Simber 1o Atamctive 2 Simior 1o Alternalive 2. Simior to Altemotive 2. Simir. to Atemotivs 2 m.,.« routing,of,
7] jact ta te ond del deterioration of the Jines.
Emm ‘mh b yﬁmnlﬂt
‘subsequent sampl on
Cin b sqsiy impraimerted It Y.
Adminlatrotive Faasiii Nol L not 1o dwchorge Ir ernotiv 2 axcept: Alternotive 3, s Alternative 4. Soma as Alternative 3.
otive Feasibiity ol cpplicoble poril not requied lo Uastadfsimicr to Allamoties 2 axcep |Sarme 09 Attenotiue 3. axcopt o use ame o Alternall i
o aonetinc s i Jochscnvie waotousicr | # Ues revtrictions ore nel recuired for
outhorily ond Hercules inc. fegording cloeesut udge-drping beds
¥ Woat WP, sawer fne ‘cleaning, ond
cannaction with new A ® vust conedinots with BORA Janam
Must coordinote wih ekake o ity sgency il regerding dimposd of
ragording incinerator amissions. Musl show hdn-vw tor s
e S+ ("IuFements | o s wrmy COE Section 404 permit
Uve Pastrictions must bs coordinated through réauked for construction b a flood plain
<ity of Jockeonvie for:
® Swdge drying bede
@ Undersicpmg n-u.um oreos of Racky
Branch Aood
Avgloblity af Services and Maleriols § Not applicable Awlﬁllly H' robie Incinerators ond fiter Simior to Alternotive 2. Also, I"CRA Imd L] Same aa Alternative 3. Scm. o8 Alternalive 4. ‘Samm as Altemative 3.
on currant demand, Slapoedl of incineroior aah o | ltsenative 4 requires ihe largent valume of | Lorge amount af moterial [equred for capping
o equind walpmient and servces 500 milas of the site. erarios Svatobre for |soh o oo aing, Copping, ond backfiing oy be difficull ta cbtain locally.
B o orta hould be avalable locol e =d for bermin vated on
‘arge o ired for
" ” may be d|"'l¢uﬂ \a ﬂﬂn’\ 1:33 N
7. cost
Copital cost 3,900,000 7.800,000 20,000,000 ,000, 400,000 6b - 10,400,000
- » 38,000,000 Bt 'y 50 - 37,000
Annuol G cost s (fieat year) 33,000 (first yuar) 61,000 (frat yoar) 110,000 (Tirat year) 200,000 6 - 72,000
{otter first yoor) 33,000 (ofter firat yeor) 45,000 (aflar first yuer) 66,000 (ofter firat yeor) 130,000 (after first yoor} 0 - 46,000
(additionsl wery Sth year) 10,000 6% - 58,000
yoor prasent voiue cort [ 4000000 8,000,000 21,000,000 40,000,000 8 - 14,000,000  6b - 1,000.000
(5% diucount rote) .
TABLE 5-8  (continued)
Vertac Off-Site
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m f UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

g WASHINGTON. D.C. 20460

-

. sagvet

January 26, 1989

MEMORANDUM

SUBJECT: Remediation of Dioxin-Contaminated Sediments Near the
Vertac NPE/Si;e
N S

FROM: J. Wins dh‘ggéfer, Assistant Administrator
Office of Solid Waste and Emergency Response (WH-562)

THRU: Renate Kimbrough, M.D. M /Z/"”AW 4 7.2,

Office of the Administrator (A-101)

TO: Barry Johnson, Director
Agency for Toxic Substances and Disease Registry

Sediments in and along the West Leg of Rocky Branch Creek and
Bayou Meto downstream from the Vertac NPL site are contaminated
with 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). This memorandum
is intended to provide the rationale used by EPA in determining
appropriate remedial actions regarding these sediments. Your
comments are regquested.

A limited number of channel sediment samples from Rocky Branch
Creek and Bayou Meto were analyzed in 1984. Additional sampling
was conducted in 1987 and again in 1988. TCDD concentrations in
these channel sediments reportedly ranged from <0.3 ppb to 2.3
ppb. Rocky Branch Creek bank sediments were sampled in September,
1988. TCDD concentrations in ten composited samples reportedly
ranged from 0.50 ppb to 2.30 ppb.

EPA has previously employed 1 ppb as an action level for
remediation of TCDD in creek sediments (EPA, 1987). The use of 1
pPpPb as an action level is based on a Centers for Disease Control
(CDC) recommendation developed primarily for direct contact with

TCDD-contaminated soils in residential areas. The coc
recommendation is derived from Kimbrough et al. (1984), Wwhich
described 1 ppb as "...a reasonable level at which to .begin

consideration of action to limit human exposure to contaminated
soil.” It also stated, "Environmental situations may very widely,
and whether a certain level of TCDD in soil will give rise to
concern has to be evaluated on a case-by-case basis." As this
statement indicates, the 1 ppb action level was not intended to
be interpreted or applied as an all-encompassing standard.
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Rather, the assumptions and uncertainties underlying its
development need to be understood and compared to site-specific
circumstances. It should also be noted that 1 ppb does not
represent a fine line between safe and unsafe conditions as the
term "action level™ implies. Rather, it was intended to represent
a level of concern. In addition, soil ingestion data develcped
subsequent to publication of the Kimbrough et al. (1984) article
should also be considered.

Evaluation of the risk assessment assumptions used to derive the
1 ppb level in the context of site-specific exposure scenarios
applicable to Rocky Branch Creek and Bayou Meto sediments
indicates that it is inappropriate to apply this directly as the
action level for these sediments.

There are two plausible scenarios by which humans may be exposed
to TCDD contaminating Rocky Branch Creek and Bayou Meto
sediments. One is direct contact with the affected sediments
(resulting in TCDD intake by ingestion, transdermal absorption
and/or inhalation). This scenarioc would be more applicable to
exposed bank sediments than to the submerged channel sediments,
as the latter are less accessible for direct contact.

The 1 ppb level was developed primarily for residential soils, as
opposed to creek sediments. It was based on a cancer risk
assessment which incorporated numerous conservative exposure and
toxicity assumptions. Prominent among these were assumptions that
young children would come into contact with the contaminated
soils on a daily basis, and that young children ingest 10 grams
of soil per day. Since these two assumptions "drove" the risk
assessment (Kimbrough, personal communication), their relevance
to the potential for contact with Rocky Branch Creek and Bayou
Meto sediments is of particular importance.

The daily contact assumption can be reasonable for residential
soils, which would be readily accessible to children. In
contrast, the affected Rocky Branch Creek sediments are not as
readily accessible, and may be essentially inaccessible to young
children. It is also unlikely that children would come into daily
contact with Bayou Meto sediments since these are not in a
residential area. 1In addition, the assumption of 10 grams/day
soil ingestion has since become viewed as overly conservative:
less than 1 gram/day is now viewed as a more reasonable
assumption for soil ingestion by "typical" young childien (Binder
et al., 1986; Clausing et al., 1987; EPA, 1988; LaGoy, 1987). In
other words, both of the critical assumptions supporting 1 ppb as
a level of concern appear overly conservative for application to
Rocky Branch Creek and Bayou Meto sediments.
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Another pertinent assumption in Kimbrough et al. (1984) involves
the distribution ef TCDD -in the contaminataed areas. More
specifically, the 1 ppb designation was predicated on the
assumption that 100% of the affected soils are contaminated at
peak levels (i.e., assuming uniform distribution of 1 ppb TCDD
throughout the area of potential soil contact). The sampling from
residential areas near Rocky Branch Creek has shown a few areas
(mostly near the creek) with average soil concentrations for TCDD
equivalents greater than 1 ppb. Removal of these contaminated
soils is in progress. Upon completion of this removal action the
average TCDD contamination in surface soil of this residential
area will be substantially less than 1 ppb. While the bank of
Rocky Branch Creek can be considered a portion of the residential
area, it comprises less than 1 percent of the area. The nearly
vertical banks of the creek make access to the contaminated soil
difficult for the young child. In addition, it is separated from
the residential area by a fence. These factors combine to reduce
the opportunity for the young child to have even the normal
frequency of exposure opportunities to these contaminated soils.
Figure 2 in Kimbrough et al. (1984) shows that if 1 percent of
the area is contaminated at the maximum concentration, the
estimated lifetime excess cancer risk is two orders of magnitude
less than if the entire area is contaminated at a wuniform
concentration. Thus, if the entire creek bank, which represents
less than 1 percent of the residential area, is contaminated at a
maximum concentration of 2.3 ppb, the estimated excess lifetime
cancer risk is equivalent to that if the entire residential 'area
were contaminated to less than 0.023 (0.02) ppb.

fhe second plausible human exposure scenario leading to TCDD
intake from the contaminated sediments is food-chain ingestion.

Based on concern regarding exposure to TCDD via this route, the
State of Arkansas Department of Health has imposed an advisory
discouraging consumption of fish taken from the affected
waterways. For the same reason, ATSDR has previously recommended
that an interim action level of less than 1 ppb be achieved in
Rocky Branch Creek and Bayou Meto sediments (ATSDR, 1986). ATSDR
also recommended monitoring of TCDD levels in edible fish
portions, to assist in determining the need for continuation of
the State advisory.

Kimbrough et al. (1984) provided no specific acceptable sediment
concentrations pertaining to this exposure route. It was stated,
however, that acceptable levels for soils which might contaminate
waterways (i.e., creek sediments) might have to be lower than 1
ppb due to the potential for bioconcentration of TCDD in fish
tissue. A potential for 20,000 fold or greater TCDD

0260753




bioconcentration in fish (National Research Council of Canada,
1981) was menticned in support of this position.

Results of fish sampling conducted downstream from the Vertac
site in 1984 are noteworthy in this regard. TCDD levels were
evaluated in fish sampled from sections of Bayou Meto in which
sediment TCDD concentrations were less than 1 ppb. TCDD levels in
edible portions of those fish ranged from 136 ppt to 704 ppt,
well in excess of the 25 ppt FDA concern level.

Both these data and the potential for TCDD bicconcentration would
indicate that the ATSDR recommendation to achieve levels less
than 1 ppb should not be interpreted as a recommendation to
achieve 1 ppb or less. Rather, remediation to levels
substantially 1lower than 1 ppb may be necessary to achieve TCDD
levels in edible fish tissue which meet the current FDA concern
level of 25 ppt.

To date, neither EPA nor ATSDR have specified sediment TCDD
concentrations permissible for unlimited fish ingestioen,
Therefore, an action level for Rocky Branch Creek and Bayou Meto
sediments based on potential risks to human health posed by fish
ingestion cannot readily be designated. However, action levels
can be based on potential human health risks posed by direct
contact with the sediments, in conjunction with continuation of
the State of Arkansas Department of Health advisory against
consumption of <fish taken from the affected waterways. In
addition, EPA will be conducting long-term monitoring of TCDD
levels in fish and other wildlife in Bayou Metoc and Rocky Branch
Creek, in accordance with the ATSDR recommendation.

The recommendation of 1 ppb as a level of concern was qualified
with, "The appropriate degree of concern for which management
decisions are made should consider an evaluation of the specific
circumstances at each contaminated site." (Kimbrough et al.,
1984). It is clear that the derivation of the 1 ppb concern level
was based on soil exposure assumptions which were more than
several-fold greater than the exposures to sediments expected in
and along Rocky Branch Creek and Bayou Meto. Therefore, assuming
a continuing and effective State advisory discouraging ingestion
of fish taken from the affected areas, the reported <0.3 ppb to
2.3 ppb TCDD levels in these sediments should not pose an
unacceptable health threat. Based on the above evaluation, EPA
has determined that no clean up of either the West Le¢ of Rocky
Branch Creek or Bayou Meto to protect human health is necessary.
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DEPARTMENT OF HEALTH & HUMAN SERVICES
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Agency for Towr-Sunrances
ond D'sease Regst-y
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Aoting Director
Office of Health Assessment

Subjecy HealtR Assessment, Off-site Remedial Investigation,

To

Vertao Chemicasl Corporation, Jacksonville, Arkansas SI-33-07%
Mr. Carl Hickam

Public Health Advisor
EPA Region VI

EXECUIIVE SIMUMARY

Memoraindum

The Environmental Protection Agency (EPA), Region VI 0ffice, submitted

data indicating that sludges and sediments in the Jaoksonville

wastewater

treatment plant system (WWIP)}, Rocky Branch, Bayou Meto, and aasocclated

floodplains are contaminated with seversl compounds including -

tetrachloro-didenzo-p~-dioxins (TCDD). Because of the potential for human
expoaure to these compounds, and the potential for a major release of
these compounds from the WWTP to downstream water and land resources, the
Agenoy for Toxis Substances and Disemse Registry (ATSDR) offers the
following recommendations: (1) restriot general public acoess to the
abandoned and exiating WWTP, and to the channel and floodway soils of the
west leg of the Roaky Branch in the residential area just aouth of Vertao;
(2) prevent additional migration and flood releases of contadinants froz
the WWTP aystem, other eanvironmental asinks in Rooky Branch, Bayou Mato,
and their floodways, and from Vertac; (3) residential land uses on the
Yertac sits would constitute an unacceptable health risk; (4) provide
additicnal characterization of both on-site and off-site contamination to.
determine the need for additional remediation; and (5) implement a health

and ssfety plan for all on= and offesite remedial activities.

STATEMENT OF PROBLEM

The ATSDR has been requested dy the U.,S. Environmental Protection Agenay
(EPA), Region VI, to review and comment on the Draft Off-aite Remedial

Investigation (RI)} for the Vertao Chemical Corporation plant,
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Jacksonville, Arkansas. In addition, EPA has asked us to address the
following conoerns:

AITE_DESCRIPTION AND RACKGROUND

The Vertao Chemical Corporation pestiaoide plant lies on the site of a
foraer World War II ordnance plant, Pesticides have deen produced on the

.. Bite mince 1948 by three former companies. Residential sudbdivisions lie
immedigtely south and amat of the Vertac plant site. The land use to the
north and vest 18 primarily undeveloped or aommercial/light industrial,
For additional background information on the site, plsase refer to our
reports to EPA Region VI dated April 11, 1983, and January 15, 1985, on
the Vertac 3ite and February 25, 1986, on fish data.

LI3T OF DOCUMENTS REVIEWED

1.

1. The public health significence of the contaminant
levels found in environmental pathways.

2. The need for offesits alesnup.

3. Assistance in developing guidelinss and oriteria
for off-site remediation of dioxinescontaminated
soils/sludges/sediments to protect publioc heslth,

0ff-gits Remedial Investigation, Draf't Report Volume I-Report &
Bibliography, Draft Report Volume II- Tables & Appendioes, Draft
Report Volume IIXI- Maps & Pigures, Project No. CH313.6, Site

No. 98-56L04, prepared for ths EPA under Contraot NHo. 68-01-6692 bdy
CH2M Hill, Inc. and Eoology and Environment, Inc., July 12, 1985,

Supplement to the Off-site Remedial Investigation, Draft Report-
Delineations & Volumea/A Working Paper, Project Mo, CH313-6, Site
No. 98-6L0U, prepared for the EPA under Contrsot No, 88-01-6692 by
CH2M Hill, Inc. and Ecology and Environment, Ins., July 19, 198s,
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3. Memorandum dated September 3, 1985, from Mr. Larry P. Rexroat,
Superfund Enforcement Section, EPA Region VI, to Mr, Carl Higkanm,
Public Heslth Adviscr, CDC/EPA Region VI,

4, ATSDR projeat file.

LIST OF PRINCIPLE CONTAVINANTS

The primary contaminanta of congcern in off'~site areas include:
2,3,7,8-TCDD, 2,4-dichlorophencxyncetic mcid (2,4-D),

2,4, 5-trichlorophenoxyscetic aeid (2,4,5-T), silvex, oblorinated phenols
and benzenes. The RI fooussed on 2,3,7,8-TCDD, and used the generic term
"dioxin" for 2,3,7,8=TCDD (p. 1=1, Vol. I).

SUALITY CONTROL(QC)

To date, only the 1984 sampling data have received QC. An saceptable
avaluation of the QC for the 1984 data was provided in Appendix 10 (Vol.
I11).

SITE INSPECTION

On March 5 and 6, 1986, ATSDR aonducted a aite inspection and met with

Mr. Larry Rexroat, Project Officer, and Mr, Larry Right of EPA Region Y¥I,
and Richard Saterdal of CH2M Hill. Pleass refer to Attachment 1
summarizing ATSDR's itinersry, information obtained, and problems chserved
during the aite inapection, Photographs were taken of both the Vertac
site and off-site areas,

ENVIBONMENTAL SAMPLING

In December 1983, seveaty=four sediment and soil samples were oollscted in
the off-site study area snd snalyzed for "dioxia," 2,4-D, 2,%,5-T, silvex,
ohlorinated benzenea, chlorinated phenols, and cther orgaanics. Forty of
the seventysfour samples aontained "dioxin" (See Tablea 5-1 & 3-2, Vol,
II, and refer to Attachment 2).
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In June 1984, twenty-one soil samples were collected in arsas within §00
faet of Bayou Meto that, judged by visual inapection, had been frequently
flooded. These samples were analyzed for Mdioxin." Only one of these
contained messurable levels (0.43 ppb) of "dioxin."

In August 1984, 225 field samplea of soil and sedimenta werse colleated fo
*dioxin" analysis; 29 additional samples were collected for background snd
quality control. Seventyenine of the 22%5 field samples contalned
measurable amounts of "dioxin* ranging froz 1.0 ppb to more than 200 ppb.
Uatil this particular sampling effort, the abandoned WWTP and the exist
WWTP asratios pond "...had never been sampled..." (p. 5=T, Vol. I). IninT
addition, Rooky Branch and Bayou Meto bad only been sampled at road and |
reilvay crossingsa; this sampling effort included other sediment sampling |
looationa in the streanm channels as well as soils throughout the 2-year
_and 5-year floodplains. Plesse refer to Attachment 2 for a summary of the
"dioxin® data. ‘

The highest 2,4-D level (20,000 ppm) and the highest 2,3,5-T

level (7,200 ppa) were found in a 1984 sludge sample from WWIP manhole #7
(I0164)., This same sludge saample also contained the higheat "dioxin®
level (>200 ppb) found during the 1984 sampling and anmalysis effort, The
highest concentrationa of silvex were found in 1983 in sludge samples froJ
an abandoned interceptor/manhols #2 (67 ppm, I-5) and & new
interceptor/manhole #19 (<100 ppm, I-%), Hexachlorobenzens (300 ppam,
I-3), pentachlorophenol (300 ppm, I-3), chlordane (48,3 ppm, I006A),

snd 2,4,6=trichlorophencl (5.7 ppm, I0164) were also found in the WWTP
colleation system sludge. In the vicinity of Hines Cove slong Rooky \
Branch west leg, 2.8 ppm PCB 1254, 1.5 ppm 2,4-D, sad 2.7 ppm 2,4,5-T
(NO30A) were found in a 1984 floodplain soil sample (NO304). 1

i
0260830




Page § « Mr, Carl Hiokam

ENYIRONMENTAL PATHWAYS

Food Chain Uptake

Bicconoentration has been dooumented in aquatic organisms downstrssa of .
both the Vertas plant in Rooky Branch and the Bayou Meto and the WWPT
outfall in the Bayou Msto. PFish samplea collected aa far ss 15 niles
downstream from Rocky Branch aontained levels of 2,3,7,3-TCDD in the
edible portions that exceeded FDA's Great Lakes advisory level, Whole
fish samples collscted in Bayou Meto as far as 75 miles downstream (Bayou
Mato Wildlife Management Ares} of Rooky Branch have been found to be
contaminated.,

Alr Tranagort

Largs ground surfuce areas are exposed on the site to water and wind
arosion,_ This raizes the possibility of off-site migration of
contazminants through the sir, In addition, the potential for subsurface
transport of volatile gas vapors from the waste landfills should be
explored.

Surfage Water/3adizens Iransport

Sedinment transport ot, 2,3,7,8«TCOD and other hmzardous substances from the
asite to Rocky Branch, Bayou Meto, and the sewags treatment plant has been
observed, The Rocky Branch and the Baycu Meto downstiroam of the Vertac
site flow adjacent to seversl residential subdivisions, individual homes,
agricultural lands, industrial and commercial aress, and reareational
areas such as Dupree Park.

Roaky Branch:

In the Rocky Branch channel and floodplain, "dioxin" levels in the 1364
sediment samples ranged from the dateotion limit (i.e., varies from 0.02
to 0.70 ppb) to 7.58 ppb. The levels appear to dearease with distance
from the Vertac plant site to 0.74 ppb (questionable result) just above
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leg of Rocky Branch near the West Lane dead end (3.01 ppb, NO26C) and new:n
the end of Hines Drive (7.58 ppb, NO30C)., These levels are of particular
concern beoruse of their proximity to residences. Detectable "dioxin"
levels ranged from 0.15 to 0.74 ppb for in-strean sediments,

While no 1984 samples were gollegted from the east leg of Rocky Branch,
seven looations were sampled in 1983 in the east leg watershed, Thres of
the sample locations (N-8, N-12, & N-16) were below Vortac'
discharge. The data results indicats the _need for additional sampling Lo
assure that TCOD oontamination doss not exist in the residential areas
osat and south of the Vertas plant,

Bayou Meto:

Bayou Meto channel and floodplain sediment samples in 1984 ahowed
concentrations of "dioxin" ranging from the detection limit to 2.1 ppb.
The highest “"dioxin” qongentratiocns were found batween the WWTP outfall
and a point about 2000 fset downstream of the Highwey 161 bridge. The
highest "dioxin™ level found in 1981 was the eatimated maximum
consentration ot'[§.5 ppb)(!'ol'n) in a near-strean, near-surface sedizment
sanple; this was found about 25 feat downstream of the WWIP outfall in

2

"l
»)

02601

Baycu Meto and 150 feet from the left bank's water edge. The detectabls | —

*dioxin® levels found }n the 1984 in-~atreanm sediment samples ranged
from 0.10 to (.39 ppb in shallow sedimenta and from 0.10 to 1.10 ppb for
deeper sedinents,

Wastewatsr Tresatment Plant (WWTP) Systenm:
Sludge and sediment samples in the WWTP collestion and treatzent system
revealed an average concentration of 21.5 ppd "dioxin® which included the

three highest values (70.5, 119.4, and >200 ppb). Sampling in 1984 of the

sbandoned WWTP found{6.59 ppY "dioxin® in the sludge drying deds
and | 12.46 ppb |"dioxin® in the digestor. In the existing WWIP fagilities,
1984 sludge samplea in the /aeration lagoon wers found to have maximum

levels as high u (30184, invalid or questionabls data)
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and (16,2 ppd |(SO19A). Sludge samples in the oxidation ponds were found to
contain maximum "dioxin® values of] 8.37 ppb/in 1979, lndis.ﬁ ppb]in 1984,

According to the RI, manhole #106 (200 feet south of Vertsc property ia
the west leg of.Rocky Branch between Braden & Alta Cove) was noted during
the 1985/1985 sewer sampling investigation (Table 4-6, Vel. II) te
overflow, The RI also desoribed manholes #1198, #1202, #1206, and #301 to
overflow. The overflow potential for other manholes in the residential
areas immediately scuth and east of the Vertas site during major storms.
should be described. The interceptor which serves the residential
subdivision immediately south of Vertac was found to contain the three
highest "dioxin" concentrations (see above) ia sewer aludges/sediments.

Agricultural Uses Downstroeam:
Efforts have not been made to identify existing or zoned agrioultural

areas along Bayou Meto downstream of the WWTP or Ro Branch to a point

upstrean of Southeastern Avenue that may have been affected by flooding

and contaminated sediments. Of these sgricultural areas, feedlot and
grazing areas in the floodplain are the most impertant since 2,3,7,8-TCDD
accumulates in the tissues of grazing cattle and rooting swine. Cattle
grasing areas and other agricultural activities were cbserved QQEZ;::EEE?_'
site inspection. Eaoll of these areas should be sampled. Note that levels
of 2,3,7,8-TCDD in soils from 0.0062 to 0.079 ppb have been projescted by
Ximbrough et al.% to produce maximum allowable residues of 2,3,7,8-TCDD

in Pfoods (i.s., beef, pork, and milk).

Sediments in the vicinity of three Bayou Msto surface water withdrawal
points may be of public health concern for certain agrioultursl uses. Ve
note that site 25 (about 500 feet upstresan of Highway &7/167) withdrawa
for waterfowl purposes, site 13 (near Highway 161) withdraws for 50-aoras
of rice, and site 11 {(about 0,3 miles upstream of Southeastern ive.)
withdraws for 280-acres of riace. While sits 25 lies sbout 1000 feet
downatrean of the sediment sampling station containing the two highast
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fdioxin" values (2,1 and 3.5 ppb) found in the Bayou Meto, the Bayou Mets
abhannel sedizments zext %o the lake at site 25 were nmot found to centain
*dioxin.® The golleotion and analyses of & fev additional sediment and
diologio samples may be prudent if (1) the waterfowl may de acnsumed, or
(2) flcoding may bave oocurred since the last saapliing perioed, The Bayou
Meto sediments in the viginity of site 13 appear to have a histery of
exoeeding 1 ppb "dioxin,¥ :

EXPOSOIRE PATHNAYA
The most 1likely exposure patiways for looal residents, City Beautifiostidn.
amployees, and WWIP employees $o the contaninsats of concern would de by
direot contact with ocontaminsted sludges/sediments/soil and inhalation o
oontaminated dust, If smsll ohildren play in contaminated yards or gard
soils, in the west leg of Rocky Branch just scuth of the Vertao plaat, oy
live in the immediate ares, they may de subjeoct to exposures through i
direot contact and ingesation of contaminated soil or dust. Other probabls
exposure pathways include the ingestionm of food crops grown in
contaminated sludges and soils, ingestion of local fish (and possidly
other looal wildlife), and ingestion of fara animals that graze on or are
confined to lands containing contaminated soils/sediments, T

026004

HEALTHE EPFECIR
For ATSDR's discussion on the heslth effects of 2,3,T,8-TCDD, 2,8=D;

agd 2,4,5=T, please r'sfer to our Health Assessment repcrt on the
Jacksonvills Landfill dated October 23, 1985,

The seoticn of the RI dealing with the toxioologic and carsinogenis
sffocts of ICDD exposure im adequate, However, the "Human Effects®
seation requires several revisions, PFirst of all, i% should be noted that
the reproductive data collected following the 3Jeveso fncideat are still
being evaluated, Secondly, the consluding statements deprived from the
aase study of the 55=year-old woman need to be re-examined, The
elimination half-life £or TCDD in a veriety of animal species ranges
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from 10 to 43 days., In addition, MoNulty reported the TCDD elimination
half=life in the fat af monkeys was approximately 365 days. For the csse
in queation, 58 percent of the recoversd TCDD was taken from adipose
tisaus. It is imposaidle, in the abaence of human data, to predict
whether twenty, several, or no half-lives zay have ocourred io the seven
month period, Therefore, it is ipaccurate to defiaitively state ",..the
people included in this study accumulated large amounta of dioxin...*
Purthermcre, it {3 unscaeptable to aompare aatual amounts (ug, mass units)
of an sbsorbed toxicant between differing species without nermmlization to
factors such as body weight, surface area, metabolic rate, or life span.
If the total amount of dioxin (40 ug) calculated for the case in question,
is normalized to body weight (70 kg), the actual adsorbed

dese (0.57 ug/kg) 1s not 1000 to 3000 times higher than the tolerabls dosa
esloulated (LDsps 0.6 ug/kg) using guinea pig acuts toxicity data.

OTHER DISCUSSION

Existiog agd Abandaned WHIP:

Of special concern is the faot that the WWTP's oxidetion ponda would be
subject to lnundation by floods equal to or greater than a S-ysar flood
(p. 3-20, Vol. I; Tsble 4,1, Vol, II; Plates 4-1 & 4-2, Vol, III).
Bescause a masa release from the oxidation lagoons as & result of major
storm could spread 2,3,7,8-TCDD-contaminated materials te an extenaive
area downstream, remedial effort must be taken to reduca this poteatial
ispact.

In inspeoting the site and the RI exhibits (Plate No. 3-10, VYol. III) of
the "Cld Sewege Treatzent Plant," the police shooting rauge portrays
features that reveal the possidle existenge of scus provious treatment
worka that may have been covered after deing sbandoned. Tils area should
be sampled if it was a part of the old treatment works.
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Deoky Eranoh/Bavou Meto:

Multiple land uses exist downstream of the Vertac site and the existing
WWTP. These iaclude residential, industrial, commercial, agricultural,
and unzoned areas., Cleanup levels for 2,3,7,8-TCDD in sediments/scils in
downstream land use aress should depend upon the potential human exposure
associated with these land uaes, The future development potantiil and
realization of the undevelopsd floodplain areas depend upon the Plood
Dazage Prevention Ordinance dated September 15, 1977. Sinoe this
floodplain ordinance does permit oonatruation of new structures, oleanup

levels for currently undeveloped floodplain/floodway land uses should
still apply.

Existing residences along both the east and west leg of Rooky Branch may
be subject to & variety of flood events. Residences on Alta Cove, Alta
Lane, Hill Road, and the ends of Braden, West Lane, Hines Lane, and Hines
Cove, and at the Willow Bend Apartaents off Marsball Road lie within

the 100-year floodplain, the designated floodway, or the 2-year or Seyear
~ floedplain, Many of the residential yards inaorporats the Rocky Branoh
cresk banks as part of the yard and lack any physiaal barrier between the
yard and the creek. Toys, play areas, and human paths were observed in
and next to the ﬂeckr Branoh channel and banks.

Currently, health advisory levela for 2,3,7,8-TCDD in fish have been
developed only for the (reat Lakes, The ATSDR bas previcusly recommended
that FDA determine whether the Oreat Lakes health advisory for
2,3,7,8-TCDD in fish ahould be revised for the Jacksonville area. The
Jjustification for a cleanup lsvel for 2,3,7,8=-TCDD in waterway sediments,
and/or soils sudbject to erosion, should depend upon the potential for
human exposure. If the existing fish ban for the Jackaocnville ares is
ineffective in preventing human exposure from the affected foodechain,
additional remedial efforts would be required. If soil sampling of
agricultursl land uses along the Bayou Meto channel and floodway

downatream and subsequent biologloal sampling reveal unacceptable expcsure
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to farm anipals, additional remsdial measures would be required,

BRECOMMENDATIONS

The ATSDR offers the following recommendations to safeguard publio health
fron the contamination of off-aite aress and to better assess the pudlice
heslth hazard associsted with this contamination, These regommendations
are made assuning the term, “"dioxin,” that is used in the RI is meant to
be equivalent to 2,3,7,3-TCDD, This is stated in the RI (p. 1=1, Vol. I),

1. Specify what dioxin {somers were analyzed for in the RI "dioxia”* data.

2, Obtain total and isomer specific data for determining the 2,3,7,8-TCDD
equivalents in off-site socil/sediment/sludge samples.

3+ “Reatrict general public sccess, imoluding the Jacksonville Departasat
of Beautification employses, to the abandoned WWIP facilities (i.s.,
sludge drying beds, adjacent surface soils, digestor, trickling
filter(s), olarifiers, sewage interasptors, pump house, and possidle
other oontsminated facilities), the existing WWIP facilities
(distribution/bypass pipelines and boxes, aeration lagoon, oxidation
lagoona), and sdjsoent 304ls at the existing WWIP,

4. Develop a health and site safety plan for workers in accordance with
OSHA standards. OQutline the aativities assooiated with contaminated
areas in this plan and require individuals who engage ia those
activities to wear perscaal protective gear/clothing in aggordance
with OSHA standards and NIOSH guidelines.

S, Restrict all genersal public aacess to both the channel and the
flocdway of the west leg of Rocky Branch from the Vertao property line
to Weat Main Road in the residential area south of Vertac until
up-to-date soil snd sediment sampling data are made availadle.

7

%)
&
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6.

T.

9.

10.

11,

12.

Insure that migration of contaminants via surface runoff on the Vertac
site to off-site areas, particularly Rocky Branch, is no longer
ooourring.

Insure the adequacy of existing scontrol messures on the Vertas site to
avoid unaacgeptable releasea, spills, or discharges of 2,3,7,8=-TCDD and
other contaminants of oongern to the WWTP. Where oxisting measures
are determined insffective, implement additional on-site remedial
measures,

Prevent existing prstreatment sumps on the Vertac sits from bypassing
site contaminants to Rooky Branch. Monitor discharges from Vertac
site periodically.

Sample and analyze sediments for 2,3,7,8-TCDD and other contaminants
of concern on the Vertsc site in the Rocky Branch, East Ditch, South
Ditoh, the Central Ditah, and other drainage ditches.

Investigate the need for additional remediation of certain on-aite
areas {i.s., portions of Rocky Branch and drainage ditohes that have
not received any previocus remediation, or drainage ditches that appean
to bypass the pretreatauant system) before implemsating off-site
remediation of qontaminated ochannel sediments or floodplain soils
downstrean,

Request local authorities to prohidit residential land uses within 03

Yertac site doundary (Plate 5«2, V.III)}. Request that agtion be take
to permit no one to live on the site. Inoclude anyone curreatly
residing on the Vertac site in the State's exposurs study.

Sample the surface soils in the immediate vioinity of the mobile honme
found on-site and ita interior dusts for 2,3,7,8=-TCDD and other
contaminants of goncera, Insure that the mobile home residence on the
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13.

1%

15.

17.

18.

aite is properly cleaned if it is found to be contaminated and moved
off=pite.

Perforns sampling and analysis of aurface acils around manholes that
are downgradient of the Vertac site, have a history of sverflow, or
have the potential to averflow.

Investigate the potential for wastewater overflows in any building
floor drains that may be connected to a 2,3,7,8-TCDD-contaminated WWTP
interceptor having a history of surcharge.

Prevent the continued degradation of Bayou Meto and Rocky Branch by
the transport of contaminanta of concern from both one-site and
off-gits sources of sontamination.

Perform detailed (fine grid) sempling and analysis of ohannel
sediments and floodplain soils for 2,3,7,8-TCDD and other gontamiaants
of concern in and along the west leg and east leg of Rocky Branch
between the Vertac property line and the confluence point of both
Rocky Branch legs.

Perforn fine grid sampling and analysis of ohannel sedinents and
floedplain soils for 2,3,7,8-TCDD and possibly other sontaminants af
ooncern in depositional areas of Rocky Branch, upstream of ita
econfluence with Bayou Meto, and Bayou Meto between the WWTP outfall
and 2000 feet downstream of the Highway 161 dridge. Conduot this
sampling or additional sampling after remediation of the upstream
areas.

Perform fine grid sampling and analyses of soila/sediments for
2,3,7,9-TCDD in the Bayou Meto floodplain adjsaeat to and in the
Woodhaven Mobile Home Park near Highway 161.
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19. Perforn sacpling and analyses of floodplain soils/sediments for

20.

a1.

2,3,7,8-TCDD and other contaminants of concern in any pastures,

feedlots, or farms upstream of the Southeastern Avenus bridge in the
Bayou Meto floodplain. Conduct sampling to a depth greater than that
whioch would be diaturdbed by local farz equipment.

Perfora monitoring and analyses of surface waters for contaminants of
ooncern and cther pricrity pollutants in Rocky Branch and ia Bayou
Meto adjacent to residential areas., Designated uses and applicadble
water quality standards should be disclosed for the affected watervays
and acompared with the monitoring data,

Consider the following guidance ariteria for dioxin remediation:

Munioipal Waatewater Colleation Syatem

(1) Prevent human exposure to sludges, wastes, and sediments
ocoataining 2,3,7,9=TCDD and other contaminants of concern in the
affected sanitary sewer and/or stormsewer collection system (abandoned
and existing).

(2) Prevant the above contaminants from contaninating the future
sewage treatment flant and any new intarceptors.

Abandoned WWTP Fagilities

(1) Prevent exposure of the general public to contaminated sludges,
wastes, soils, and sediments in the abandoned sewage treatment
faoilities.

{2) Prevent these contaminated materials from contaminating the fut
sevage treatment plant and collection system via any subsurface sew
oonnections or asurfacs runoff,
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(3) Consider requiring surface soils in and arcund the abandoned
sevage treatment facilities to meet an actiocn level of not more

than 5-7 ppb 2,3,7,8-TCDD after remedistion. ([This is justified
because of ths infrequent contact with surface soils by the general
public, and decause the present land use practices iz the vicinity -of
the abandoned WWTP do not appear to bs any more intensive than the
cozmeroisl aress of the Ircudound Distriot near Newark, Nev Jersey,
where EPA Region II established s similar action levelS,]

(4) Impose the following sonditicns on the above 5=7 ppb action leveli:
=The uses and activitiss of the site must not become

sascciated with the production, preparation, handling,

consumption, or storage of foed or other consumable itams,

and food packaging materials.

=Site-scils must be protected from erosion that would uncover
or transport 2,3,7,8-TCDD cauaing unscceptable human exposure
at s future dats {refer to section on EXPOSURE PATHWAYS for
possible exposure pathways),

(S) Reevaluste the applioability of the 5-T ppd sotion level 1if
present land use is changed and 2,3,7,8-1CDD is left on the site in
surface or subsurface soils at levels greater than ! ppb.

Exiating WHIP Pagility

(1) Prevent exposurs of the general public to contaminated sludges,
wastes, sedinents, and soils.

(2) Prevent effluent discharges ot surcharge releases of
2,3,7,8-TCDD-contaminated materials and other contaminents of conaera
ia the treatment systexn to Bayou Mato and make every possible effort
to aschieve desired wastewater treatment in the interinm until the
future WWIP is on~line in July 1987.
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d.

{3) Reduce the potsatial for a major relesss of
2,3,7,8-TCOD=contanizated materials and other contazminants of aoncern
froa the oxidation lagoons due to a major flood event,

(&) Prevent the contaminated materials from contaminating the future
WWTIP and collestion system,

(5) Prevent the sludges, sediments, wastes, and soils containing
2,3,7,8~7COD and other contaminants of conesrn in the treatment system
and adjacent soils from migrating to and contamineting mdditional
off-site areas,

{6) Comnsider using an astion level less thaz 1 ppdb 2,3,7,0-TCDD to
prevent unacoeptable lmman exposure in the future for those lunds in
and wvest of the oxidation lagoons that are soned residential, or
requesting looal authorities to investigate the feasidility of
pregoning lands contaminated with 2,3,7,8=TCDD to a less senaitive
use.

(7) Implement remedisl measures to eliminate future rsleases

of 2,3,7,8=TCDD from the sits and avoid bioagoumulation in the
foodohain, partioularly food fish, and prevent adverss impaats upon
other sensitive land uses downstrean,

{8) POr aress on the existing WWTP site which are soned for
sanufagturing and which would be protected from ervsion dy surfuae
runof? or potential flood events, consider using the agtiocm level of
not sore than 3-T ppb 2,3,7,8=-TCDD with the conditions disqussed sbave
under 21.2.(3), (3),a (5).

. .

(1) Insure that existing residential yards contain levels < thar ! ppb

2,3,7,8=TC0D in surface scils and sedimeants to minimise unacceptable
busap exposure,
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{2) Recognige that "edequate cleagup of residential areas, from a
public health perspestive, requires that the consentration of TCDD
left in surface soil be less than one ppb."5 [Note that Kimbrough st
al.} and Dr, Vermea Houk 3:5 of CDC stated that levels at or above

1 ppb 2,3,7,8-TCDD in residential soils oannot be eonsidered safe and
", ..oonstitute 4 unacceptable riak to human health.")

(3) Por eurrently undeveloped lands zoned for residestial land use,
oonsider using an action lsvel less than 1 ppb 2,3,7T,3-TCDD to prevant
uasoceptable busan exposure in the future, or requesting locsl
auythorities to investigate the feasibility of resoaning contaminated
lands to a less sensitive land use.

(3) Por floodplain areas along the affected channel and floodways
whioh are used or seped for industrial or commercial uses,and whiah
would be protected from erosion by surfsce rumoff or potsatisl floed
_ events, censider using an sotion level of not more tham 5T ppb
2,3,7,8-TCOD with the conditions discussed sbove under 21,b.(3),
(4),4 (5).

(5) Por agricultural areas in the affected floodplains, mske
site=speoific requests for a health assessment whers justified by
additional soil sampling and »oil levels of 2,3,7,8-TCDD and other
ocontaminants of oonaern, or by biological data,

{6) To minimize the biomaoumulation potentisl of 2,3,7,8-TCDD in the
aquatic foodehain, sonsider achieving an interim sotion level of less
than 1 ppb 2,3,7,8-TCOD in channel sediments and floedplain soils
subjeat to erosion and trensport processes. [This recommendation is
based on existing ssmpling data that reveals that (s) ell edible fish
samplea (136 ppt to TOX ppt 2,3,7,8-TCDD) collscted in 198k downatream
of the Vertaa site and the WWTP outfall to a point (BM3) 3 1/2 miles
downstrean o Bayou Meto from its confluence with Rooky Branch
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22,

22,

AEFERENCEN
Plsase refer to Attachment 3,

Yo appreciate the opportunity to provide reccmmendations on this off-site

remediation, We thank you snd Measrs, Mexroat, Right, and Saterdal for
their assistance in our inapeotion of the site,

Attachments

sxceoded PDA's Grest Lakes health advisory (2% ppt) for 2,3,7,8-TCDD
in fish, and (b) in-stream, near-surface sedizents collected in 158%
vers equal to or less than 0,39 ppb 2,3,7,8=0C0D iz the Bayou Meto
from a point 200 feet upstream of the Highway 151 bridge (a point far
upstreaz of BM3)], Conduct future evaluations of Bayou Meto edidle
fish tisasus portions in accordance with FDA's procsdures to assist
sppropriate State authorities determine the necessity for maintaining
the present fish ban,

Develop and implement speaial erocaion control oritaria and a
contigsncy plan for remedial operations to avoid any further traasport
of gontaminants downstream,

Revise the human effeats seation of the RI to reflect the commsnta
sade under HEALTH EFFEC?S above,

To obtain information on the possidle disposition of previously
dredged sedinents, acatuct the U.8. Army Corps of Engineers for
inforsstion on any permits for maintenance of cbannels near bridges
and construotion of new rosds that may have been performed in Rooky
Branch and Bayou Meto.

Lesgty [t

Jaffrey A, arger, M.D.
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ATTACHMENT 1: Sols INSP2

Itinerary
March 5, 1986:

1.

2.

Visited Mr. Dick Morris, manager of the City of Jasksonville
Wastewater Utility, for general informaticn on how the wastewater
colleotion and treatment system is affacted by the Vertac Plant,
Visited the existing wastewater treatment plaat (WWTP) which receives
wastes from the Vertac Plant. Observed the abandoned portion of the
old WWIP (clarifiers, triokling filters, digestor, and sludge drying
beds), a3 well as those WWTP faollitles (aerstor, oxidation lagoons)
gurrently be used,

Flew over tha Vertas Plant, sdjacent residential areas, dewnstream
floodplain areas of Rocky Branch and Bayou Meto, and the WWTP,

Drove on the Vertac Plant site to see drainage pathways and how
effective past remedial measures have been in containing on-site
wastes,

March 6, 19863

1.

2.

Drove off the site to see potentially affected residential areas,
recreation areas, and drainage pathways and their association with
adjacent land uses.

Viaited Mr. Duane Reel, City Engineer, for information on current and
projected land use zoning in areas arcund the Vertas Plant and
downstrean in the floodplain, Zoning maps and flood maps were
obtained,

Problena Obasryed

1.

Agaording to the City Engineer, the WWTP is in violation of its
discharge permit effluent limitations but the City has indicated that
they are unable to do anything about it because of the dioxin
ocontamination in the WWTP system., The oxidation lagcons are nearly

0‘26(} 25
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ATTACEMENTS 1 Con't,

3-

S.

.

full and have inadequats retention time left. The City is waiting fof
EFA to take action on eleaning up the existing WWTP systex and pends,
The connegction of the new interceptor to the future WWTP (scheduled

for completion in July 1987) will depend upon the approved oleanup of
the WWTP interceptor systeam.

Possible evidence of air pollution exist around the existing WWTP
ssrator. The City Engineer pointed out numerous dead trees on the
northwest side of the aeration lagoon, and suggested that air
pellution from the seration lagoon may be respoasible.

The public has excess to the adandoned WWIP arsas which ars
contaminated, Both potential health and safety bazards exist. The
City 4s using the contaminated aludge drying beds for growing garden
vegetablas (i.s., tomatoes, acabbage, etc.) and other planta., Photos
ware taken, Levels of 2,3,7,8-TCDD as high as 7 ppb have deen found
in the sludge drying beds. A potential health hazard exista decause
of human contaot, possible transport of contaminanta to the home —
snvironment, and ingestion of possibls contaminants in and on
vegetables. No record exiats of paat people who have removed aludge
for home garden use,

The oxidation lagoons oould be inundated by a S-year flood eveat., The

lagoons oontain many contaminants inoluding 2,3,7,8-TICDD,

No sampling has been done after on-sits remedial work in the upper
portions of Rocky Branch for either the east leg or west leg.

Noxious odors wers apparent doth on the Vertac site and in downwind
areas in residential areas south and esast of the Vertac Plant site,
It could not be deterzmined L{f these odors were related to current
produotion aactivities or wastss diaposed or atored on=-site.

Drainage (East Ditch, South Diteh, & Ceatrsl Ditch) from the Vertac
Plant does not resceive proper pretrsament because of sump bypasa
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9.

10.

1.

12.

13.

14,

features and inadequats oapaaity during storm periods. Photos were
taken,

Portions of Rocky Branch exist on the Vertas site that were not
included in the on-site remedial work,

Despite the newly installed french drain, seeps wers odserved between
the new slurry wall and Rocky Branch in the arsa of the on-site durial
aite. Aerial photos were taken.

Evidence exists that children probably play in Roocky Branch
immediately downstresu of the Vertac Plant property line. Toya and
aumerous footpaths wers found in and along Rocky Branch in the
subdivision immediately scuth of the Vertac Plant, PFhotos were taken,
A 30bile home residence was observed on the Vertac site (Plats 5-2,
Vol. III) about 800 to 1000 faet from the highly contaminated
"T-vastes" (drums oontaining 30 ppm 2,3,7,3-TCDD), and 1000 feet —
from 25,000 drums cootaining "D-wastes.® The residenta of this mobile
home appear to have sccess to the sits by a locked baokgate. A dog
and toys vere seen obmerved in the yard. Photos were taken,

Some residential yards immediately downatream of the Vertao Plant
share an intisate asscciation with doth the west and east legs of
Rocky Branoch.

Some Bayou Metc floodplain areas downstream of tha Vertao Plant and
the WHWTP are used for grazing, ecrop production (rice and soybeans),
and possibly other agricultural purposes,

Even though a flood prevention ordinance sxists, portions of the
floodnlain can still be developed for residential purposes and other
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Appendix C
DETAILED DESCRIPTION OF APPLICABLE OR RELEVANT

AND APPROPRIATE REQUIREMENTS (ARARs)

Congress mandated, in Section 121(d) of the 1986 Superfund Amendments and
Reauthorization Act (SARA), that site cleanups conducted under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA or Superfund),
comply with the requirements of all federal and duly promulgated state environmental
and public health laws. These laws are known in the Superfund program as Applicable
or Relevant and Appropriate Requirements (ARARS).

DEFINITIONS

Applicable requirements are those cleanup standards, standards of control, and other
“substantive environmental protection requirements, criteria, or limitations promulgated
under federal or state law that specifically address a hazardous substance, pollutant,

contaminant, remedial action, location, or other circumstance at a CERCLA site.

"Applicability” implies that the remedial action or the circumstances at the site satisfy
all of the jurisdictional prerequisites of a requirement. For example, the minimum
technology requirement for landfills under RCRA would apply if a new hazardous
waste landfill unit (or an expansion of an existing unit) were to be built on the Vertac

site.

Relevant and appropriate requirements are those cleanup standards, standards of con-
trol, and other substantive environmental protection requirements, criteria, or limita-

tions promulgated under federal or state law that, while not "applicable” to a hazardous

C-1
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substance, pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site, address problems or situations sufficiently similar to those encountered
at the CERCLA site that their use is well suited to the particular site. However, in
some circumstances, a requirement may be relevant but not appropriate for the site-
specific situation.

The relevance and appropriateness of a requirement can be judged by comparing a
number of factors, including the characteristics of the remedial action, the hazardous
substances in question, or the physical circumstances of the site, with those addressed in

the requirement.

A requirement that is judged to be relevant and appropriate must be complied with to
the same degree as if it were applicable. Moreover, remedial actions must comply with
a relevant and appropriate requirement that is more stringent than an applicable
requirement. If, for example, a federal standard is "applicable" while a more stringent
state standard is "relevant and appropriate,” the more stringent State standard will
govern. However, there is more discretion in the determination of relevance and
appropriateness. It is possible for portions of a requirement to be considered relevant

and appropriate, while the rest may be dismissed as irrelevant.

In order for state environmental statutes or regulations to be considered potential

ARARSs they must satisfy five criteria:

Be promulgated standards
Be more stringent than federal requirements
Be identified to EPA in a timely manner

Not result in a statewide prohibition on land disposal

A A e

Be consistently applied statewide

CVORI134/027.51
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It is EPA’s policy that state ARARs be achieved to the greatest extent practicable.

CRITERIA TO BE CONSIDERED (TBCs)

In addition to legally binding laws and regulations, many federal and state environmen-
tal and public health programs also develop criteria, advisories, guidance, and proposed
standards that are not legally binding, but that may provide useful information or
recommended procedures. If no ARARs address a particular situation, or if existing
ARARs do not ensﬁre Pprotectiveness, these criteria to-be-considered (TBCs) should be

used to set cleanup targets.

APPLICATION OF ARARs

ARARSs, in accordance with 40 CFR Section 121(d)2(A), apply only to actions or condi-
tions that are located entirely on site. Section 121(e) of CERCLA states that no fed-
eral, state, or local permit is required for remedial actions conducted entirely onsite.
Therefore, actions conducted entirely onsite must meet only the substantive require-
ments of the ARARs, not the administrative ones. Any action that takes place off-site
is subject to the full requirements of federal, state, and local reguiations. This is an

important distinction.

Onsite is defined by Section 300.5 of the National Contingency Plan (NCP) as "...the
areal extent of contamination and all suitable areas in very close proximity to the
contamination necessary for implementation of the response action.” It is important to
clarify, at this point, that even though the areas addressed by this Feasibility Study are
referred to as the "off-site” areas, these areas are part of the areal extent of

contamination of the Vertac Superfund site and thus are actually "onsite.” The use of
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the term "off-site" is only used to denote those areas not within the boundary of the
Vertac plant itself. Therefore, the response actions implemented within the areas

addressed by this Feasibility Study do not require permits.
SUBSTANTIVE AND ADMINISTRATIVE REQUIREMENTS

In determining the extent to which onsite CERCLA response actions must comply with
other environmental and public health laws, one should distinguish between substantive
requirements, which may be applicable or relevant and appropriate, and administrative
requirements, which are not. Substantive requirements are those requirements that
pertain directly to actions or conditions in the environment. Examples of substantive
requirements include quantitative health- or risk-based restrictions that limit exposure

to types of hazardous substances and restrictions upon activities in certain locations.

Administrative requirements are those mechanisms that facilitate the implementation of
the substantive requirements of a statute or regulation. Administrative requirements
include the approval of administrative bodies, consultation, issuance of permits, docu-

mentation, reporting, recordkeeping, and enforcement.
WAIVERS

CERCLA Section 121 provides that under certain circumstances an otherwise appli-
cable or relevant and appropriate requirement may be waived. These waivers apply
only to the attainment of the ARAR; other statutory requirements, such as that reme-
dies be protective of human health and the environment, cannot be waived. The waiv-

ers provided by CERCLA Section 1 21(d)(4) follow.
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Interim Remedy

The remedial action selected is only part of a total remedial action that

will attain such level or standard of control when completed.

Greater Risk to Human Health or the Environment

Compliance with the requirement at the site will
result in greater risk to human health and the

environment than alternative options.

Technical Impracticability

Compliance with the requirement is technically

impracticable from an engineering perspective.

Equivalent Standard of Performance

The remedial action selected will attain a standard of performance that is
equivalent to that required under the otherwise applicable standard,
requirement, criteria, or limitation through use

of another method or approach.

Inconsistent Application of State Requirements

With respect to a state standard, requirement, criteria, or limitation, the
state has not consistently applied (or demonstrated the intention to apply
consistently) the standard, requirement, criteria, or limitation in similar

circumstances at other remedial actions.
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(6) Fund Balancing

In the case of a remedial action to be undertaken solely under Sec-
tion 104 using the Fund, selection of a remedial action that attains the
level or standard of control in the requirement will not provide a balance
between the need for protection of public health and welfare and the
environment at the site under consideration, and the availability of
amounts from the Fund to respond to other sites that present or may
present a threat to public health or welfare or the environment, taking

into consideration the relative immediacy of such threats.

ARARs CATEGORIES

ARARs have been divided into three categories:

— Chemical-specific ARARs
. Location-specific ARARs
. Action-specific ARARs

These terms are described below.

Chemical-specific ARARs. These include those laws and requirements that regulate
the release to the environment of materials possessing certain chemical or physical
characteristics, or containing specified chemical compounds. These requirements gen-
erally set health or risk-based concentration limits or discharge limitations for specific
hazardous substances. If, in a specific situation, a chemical is subject to more than one
discharge or exposure limit, the more stringent of the requirements should generally be

applied.

C-6
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Location-specific ARARs. These relate to the geographical or physical position of the
site, rather than the nature of the contaminants or the proposed site remedial actions.
These requirements may limit the type of remedial actions that can be implemented,
and may impose additional constraints on the cleanup action. Flood plain restrictions

and the protection of endangered species are among the location-specific potential
ARARs.

Action-specific ARARs. These define accéptab]e treatment and disposal procedures for
hazardous substances. These ARARs generally set performance, design, or other simi-
lar action-specific controls or restrictions on particular kinds of activities related to
management of hazardous substances or pollutants. These requirements are triggered
by the particular remedial activities that are selected to accomplish a remedy. The
action-specific requirements do not in themselves determine the remedial alternative;

rather, they indicate how a selected alternative must be achieved.

Table C-1 (at the end of this appendix) lists action-specific ARARs that have been

preliminarily identified for the Vertac off-site area.

GENERAL REQUIREMENTS

In addition to the requirements discussed in the text for each alternative, there are a
number of regulations or requirements that are not related to a particular remedial
action, and do not fit the description of a chemical-,action-, or location-specific ARAR,
but may be considered applicable or relevant and appropriate to several potential
remedial actions. These potential ARARs should be evaluated during the selection and

design of remedial alternatives for the Vertac off-site area.
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GROUNDWATER PROTECTION (40 CFR 264 SUBPART F)

Subpart F addresses releases from hazardous waste management units. The require-
ments include a groundwater monitoring program designed to detect releases from the
hazardous waste treatment, storage, or disposal unit. The number of monitoring wells,

sampling parameters, and groundwater concentration limits are determined for each
individual unit.

Although groundwater was excluded from the scope of this study, the requirements of
Subpart F would be applicable to the construction of hazardous waste management
units in the Vertac off-site area. An overall site groundwater monitoring system, rather

than monitoring systems for individual management units, would probably be accept-
able.

CLEAN AIR ACT (40 CFR 50-99)

The Clean Air Act (CAA) has been implemented through a series of regulations
(40 CFR 50-99) that define the air quality management programs used to achieve the
CAA goals. These regulations, which are described below, fall into two groups: the
definition of ambient air quality and air pollution source emission control and permit-
ting. The first regulation described (National Primary and Secondary Ambient Air
Quality Standards) defines air quality. The last three (Prevention of Significant Deteri-
oration, Standards of Performance for New Stationary Sources, and National Emission

Standards for Hazardous Air Pollutants) concern emission control and permitting.
National Primary and Secondary Ambient Air Quality Standards (40 CFR 50)

Primary and secondary standards are established for criteria pollutants. These pollut-

ants include particulate matter, sulfur dioxide, nitrogen dioxide, ozone, carbon monox-
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ide, and lead. Primary standards have been established for these pollutants based on
health requirements. Secondary standards are intended to address aesthetic considera-
tions. All of the standards are concentration based with a variety of averaging times.
Ambient air quality sampling is performed in accordance with the prescribed EPA
methods.

If an air quality management area or region fails to meet the primary standards, it is
classified as a nonattainment area. Each state is responsible for preparation of a State
Implementation Plan (SIP), which describes how the air quality programs will be imple-
mented to achieve compliance with the primary standards. Upon meeting the primary
standards, the area would be classified as "in attainment.” The SIP must also identify
how the programs will maintain attainment status for each of the primary pollutants.
States that receive EPA approval for their SIP are allowed to manage their own pro-
grams with minimal EPA oversight. Proposed actions at CERCLA sites located in
nonattainment areas will receive rigorous critical review if criteria pollutants are

involved. Jacksonville, Arkansas, is in an attainment area.
"Prevention of Significant Deterioration (40 CFR 52)

The Prevention of Significant Deterioration (PSD) program is a starting point for the
SIP. Each proposed air pollution source must be reviewed to determine applicability
under the PSD program. Applicability is determined by the source type and the total
annual emissions of criteria pollutants. If a PSD permit is required, varying levels of air
pollution control may be necessary. Collection of up to a year's worth of ambient air
quality data may also be required. The PSD permitting program is established in a
decision tree framework where certain criteria can trigger a variety of requirements.
Standards are based on the location of a source, as well as the type and size of the

unit.
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Standards of Performance for New Stationary Sources (40 CFR 60)

The source standard program is commonly referred to as the New Source Performance
Standards (NSPS). These standards have been established for specific source catego-
ries with additional capacity definitions to establish applicability. The NSPS rules
establish both emission limitations and monitoring/reporting requirements. For every
emission standard established, a published reference method is provided. It is impor-
tant to note that sources requiring PSD permits may have emission limits lower than
those established under the NSPS program. These lower limits may be required to
meet the PSD program objectives. The NSPS standards only establish the maximum

acceptable emission levels.
National Emission Standards for Hazardous Air Pollutants (NESHAPS) (40 CFR 61)

The NESHAP program identifies specific source classifications that are regulated and
specific compounds/emission levels that are allowed. The NESHAP regylations cur-
rergly address arsenic, asbestos, benzene, beryllium, mercury, radionuclides, and vinyl
chloride. Ambient air quality standards have not been established for these pollutants.

However, EPA believes they are a health threat warranting regulation.

STANDARDS FOR TRANSPORTATION OF HAZARDOUS WASTE
{40 CFR 263, 49 CFR)

These standards are applicable to wastes that are transported off-site. The transporta-
tion standards define the types of containers, labeling, and handling required for
shipment of hazardous wastes or regulated materials over public roads or by common
carriers. For remedial alternatives that include off-site disposal of wastes, treatment

system effluents or residues, or other contaminated materials (Alternatives 3, 4, and 5,
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6a, 6b), these requirements will be applicable. Any action or waste management occur-

ring offsite is subject to full regulation under federal, state, and local law.

CLASSIFICATION OF VERTAC OFF-SITE WASTES
There are two classes of hazardous wastes defined under RCRA.

. Characteristic hazardous wastes exhibit one or more of four characteris-

tics: toxicity, reactivity, corrosivity, or ignitability.

. Listed hazardous wastes include wastes that originate from specific indus-
trial processes or sources, and wastes that are specific products, chemical
intermediates, or Off-specification wastes from the manufacture of listed
products (40 CFR 261).

The hazardous wastes included in the scope of this study are from the group of listed
hazardous wastes referred to as the “dioxin wastes.” The dioxin waste group includes
the wastes identified as F020-023, and F026-027. Specifically, the waste from which the
contamination in the Vertac off-site area originated is FO20 waste from the production
or manufacturing use of tri- or tetrachlorophenol, or of intermediates used to produce

their pesticide derivatives.

Wastes that are part of a permitted discharge to a publicly-owned treatment plant
(POTW) are regulated under the Clean Water Act, and are exempt from regulation
under RCRA as long as the waste remains in place. However, if any hazardous wastes
are removed and taken off-site of the POTW, then RCRA, including the land disposal
restrictions (LDRs), becomes an ARAR. Wastes that entered Rocky Branch Creek
directly from the Vertac plant in unpermitted discharges are subject to RCRA
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regulation as listed wastes. RCRA is applicable to some of the wastes, relevant and
appropriate to some of the exempt wastes, and is relevant but not appropriate to other

wastes. This is discussed later in this appendix.

Regulation of listed hazardous waste includes management of nonwaste materials con-
taminated by listed hazardous waste. Although soil is not considered a solid waste (and
thus could not normally be considered a hazardous waste), soil contaminated with a
listed hazardous waste is considered, from a RCRA regulatory perspective, to be the
listed waste. Therefore, some of the contaminated soils on the Vertac Superfund site
located off the plant site area are considered to be F020 listed hazardous waste.

The dioxin group wastes are also subject to regulation under the RCRA LDRs. The
LDRs prohibit disposal of restricted wastes in land-based units (including landfills,
surface impoundments, waste piles, and deep injection wells) unless the wastes have
been treated to specified standards. Following treatment, the restricted wastes (actually
the residue from the treatment of the restricted wastes) can be land-disposed in RCRA
hazardous waste disposal units. The treatment standard for the dioxin group wastes is

1 ppb in the extract as determined by the TCLP.

In determining whether the LDRs are applicable or relevant and appropriate, it is
necessary that the response actions constitute "placement" of wastes into a land disposal
unit. For response actions under CERCLA, "placement” does not occur when wastes
are moved within a single area of contamination. An area of contamination consisting
of continuous contamination at a CERCLA site is analogous to a RCRA land disposal
unit (See 55 FR 8758, March 8, 1990). As explained in the EPA Office of Sclid Waste
and Emergency Response (OSWER) Directive 9347.3-05FS, dated July 1989: "An area
of contamination is delineated by the areal extent of contiguous contamination.” The

OSWER Directive cited above is an example of creek sediments being brought back to
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the contamination source without placement having occurred, and thus LDR portions
of RCRA are not applicable.

Classification of the individual wastes or areas of contamination included in this study is
dependent on RCRA. The following discusses the classification and clean-up

recommendations.
SEWER LINES
Pipe and Sediment

Wastes entered the collection lines as part of a permitted discharge to a POTW. As
noted previously, this discharge is regulated under the Clean Water Act and is exempt
from RCRA as long as the wastes remain in place. EPA has decided that RCRA
hazardous waste management requirements would be applicable to the management of
any contaminated sediment, soil, or pipe debris removed or excavated. These materials
would be managed to meet RCRA requirements. Because of the concentrations found
in the pif;e sediments, incinerating in a RCRA Subtitle C incinerator or equivalent is
required. If the concentration of dioxin in the treatment residue ash leachate is less
than 1 ppb, as determined by the TCLP, the residue can then be land disposed in an
approved RCRA Subtitle C land disposal facility.

The April 24, 1986, ATSDR memo included a recommendation to "prevent human
exposure to sludges, wastes, and sediments containing 2,3,7,8-TCDD and other contami-
nants of concern in the affected sanitary sewer andfor storm sewer collection system

(abandoned and existing)." This is an important To Be Considered advisory.
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Flushing Water

The water used for flushing sediments from the sewer lines is not strictly classified as
hazardous waste, but could contain the listed dioxin wastes to make management
requirements under RCRA Subtitle C relevant and appropriate. While there are no
ARARs (promulgated standards) for dioxin in surface water or drinking water. There
are a number of advisories for human health and protection of aquatic life. The
May 1, 1986, Quality Criteria for Water includes an advisory for the protection of
human health at the cancer risk level of 1x10°, which is a concentration of 1.3x10® ppb

dioxin in water. The same document includes advisories for the protection of aquatic

life that range from 0.04 ppb to 1x10° ppb, depending on the species examined. The
lower concentrations can not be achieved through treatment, nor can they be accurately
measured. However, this wastewater would be treated using activated carbon. This

would meet accepted treatment requirements.

OLD SEWAGE TREATMENT PLANT AND WEST WASTEWATER TREATMENT
PLANT

Domestic wastewaters and nonresidential wastewaters that are permitted discharges to
a POTW are not regulated under RCRA, as discussed above for the collection lines.
However, if contaminated materials are removed from the plants, then RCRA,
including the LDRs, are considered relevant and appropriate. This is based upon the
reasons presented earlier for the sewer line pipe, sediments, and soils. If, for example,
the digester sludge is excavated and removed from the Old Sewage Treatment Plant,
then placement of the sludge would occur and the sludge should be managed according
to RCRA, including the LDRs. If, on the other hand, the treatment units are
demolished to facilitate capping of the contaminants in place, then placement will not
occur and the LDRs are not relevant and appropriate. This is also supported by
OSWER Directive 9347.3-05FS, dated July 1989.
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Water collected from these units would be subject to the same treatment requirements

specified earlier for the flushing water from the sewage lines.

The April 24, 1986, ATSDR memo recommended that exposure of the general public
to contaminated sludges, wastes, soils, and sediments at the Old Sewage Treatment
Plant (Old STP) be prevented. The report further recommended that contaminated
materials in the wastewater facilities be prevented from contaminating off-site areas by

migration through the sewer system or by wind or water erosion.

The ATSDR action level suggested for surface soils in the area of the Old STP is 5 to
7 ppb 2,3,7,8-TCDD. This action level presumes that the site will not be used for any
activity "associated with the production, preparation, handling, consumption, or storage
of food or other consumable items, and food packaging materials." In addition, "site
soils must be protected from erosion that would uncover or transport 2,3,7,8-TCDD

causing unacceptable human exposure at a future date."

The April 24, 1986, ATSDR memo included cleanup level recommendations for the
. West WWTP. The report recommended prevention of exposure of the general public
to contaminated sludges, wastes, sediments, and soils. The potential for effluent dis-
charges or surcharge releases to Bayou Meto of 2,3,7,8-TCDD contaminated materials

from the oxidation lagoons and other components of the treatment system was also
recommended.

The ATSDR memo also recommended an action level of not more than 5 to 7 ppb
TCDD for areas on the existing WWTP that are zoned for manufacturing and that

would be protected from erosion by surface runoff or potential flood event.
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ROCKY BRANCH AND BAYOU METO FLOOD PLAIN

Soils and sediments contained in the Rocky Branch and Bayou Meto floodplains were
contaminated by F020 waste that entered Rocky Branch Creek via runoff and
discharges from the Vertac plant. Any soils and sediments that are contaminated by
dioxin can be assumed to contain F020 waste and thus, if managed, must be done so
according to RCRA. .
However, if any of the floodplain soils or sediments that may be within the area of
contamination discussed earlier are excavated and brought back to within the Vertac
plant boundary, placement in the strictest sense may not occur, and the LDR portions

of RCRA may not be applicable.

The April 24, 1986, ATSDR memo criteria for the Rocky Branch flood plains recom-
mended that an action level of below 1 ppb 2,3,7,8-TCDD be achieved in surface soils
and sediments located in existing residential yards, and in currently undeveloped lands
zoned for residential use. The action level of 5 to 7 ppb was recommended for flood
plain areas zoned for industrial or commercial use, with the conditions discussed for the

old wastewater treatment plant.
DECONTAMINATION WASTE

The classification of decontamination wastes is dependent on the classification of the
materials or wastes being washed from equipment, vehicles, personnel, etc. In other
words, if a piece of equipment is contaminated by working with wastes, the decontami-
nation wastewater and solids generated by cleaning the equipment will have the same

classification as the waste.
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Capping

Table C-1

PRELIMINARY IDENTIFICATION OF POTENTIAL ACTION-SPECIFIC ARARs

VERTAC OFF-SITE FS

Requirements

Placement of a cap over vaste
(e.g., closing a landfill, or
closing a surface impoundment
or waste pile as a landfill, or
similar action) requires a
cover designed and constructed
to:

o Provide long-term minimiza-
tion of migration of liquids
through the capped area

o Function with minimum main-
tenance

o Promote drainage and mini-
mize erosion or abrasion of
the cover

o Accommodate settling and
subsidence so that the
cover's integrity is main-
tained, and

o Have a permeability less
than or equal to the permea-
bility of any bottom liner
system or natural sub-soils
present.

Eliminate free liquids, sta-
bilize wastes before capping
(surface impoundments).

a
Action alternatives from ROD keyword index.

CVR134/032-1

Prerequisites

Significant management (treat
ment, storage, or disposal) of
hazardous waste will make re
quirements applicable; capping
without disturbance will not
make requirements applicable,
but technical requirements are
likely to be relevant and appro-
priate.

Citation

40 CFR 264.228(a)
{Surface Impound-
ments)

40 CFR 264.258(b)
(Haste Piles)

40 CFR 264.310(a)
(Landfi1ls)

40 CFR 264.228(a)




a
Actions

Capping (Continued)}

Clean Closure (Removal}

Requirements

1
Restrict post-closure use of
property as necessary to pre-
vent damage to the cover.

]
Prevent run-on and run-off from
damaging cover.

Protect and maintain surveyed
benchmarks used to locate waste
cells (landfills, waste piles).

General performance standard
requires minimization of need
for further maintenance and
control; minimization or elimi-
nation of post-closure escape
of hazardous waste, hazardous
constituents, leachate, contam-
inated runoff, or hazardous
waste decomposition products.

Disposal or decontamination of
equipment, structures, and
soils.

Removal or decontamination of
all waste residues, contami-
nated containment system com-
ponents (e.g., liners, dikes),
contaminated subsoils, and
structures and equipment con-
taminated with waste and leach-
ate, and management of them as
hazardous waste,

Meet health-based levels at
unit.

aAc:tmﬂ alternatives from ROD keyword index.

Prerequisites

Disturbance of RCRA hazardous
waste (listed or characteris-
tic) and movement outside the
unit or area of contamination.

May apply to surface impound-
rent; contaminated soil, in-
cluding soil from dredging or
soil disturbed in the course of
drilling, or excavation, and
returned to land.

Not applicable to undisturbed
material

Disposal of RCRA hazardous
waste {listed or characteris-
tic) after disturbance and
movement outside the unit or
area of contamination.

Citation

40 CFR 264.117(c)

40 CFR 264.228(b)
40 CFR 264.310(b)

40 CFR 264.310(b)

40 CFR 264.111

40 CFR 264.111

40 CFR 264,228(a) (1)
and
40 CFR 264.258

40 CFR 244.111

CVR134/032-2

026118



a
Actions

Closure with Waste in Place
(Capping)

Closure with Waste in Place
(Hybrid Closure)

Consolidation

Requirements

Eliminate free liquids by re-
moval or solidification.’

Stabilization of remaining
waste and waste residues to

support cover, ¢

Installation of final cover to
provide long-term minimization
of infiltration.

Post-closure care and ground-
water monitoring.

Removal of majority of contami-
nated materials.

Application of cover and post-
closure monitoring based on
exposure pathway(s) of concern.

Area from vwhich materials are
removed should be cleaned up.

Consolidation in storage piles/
storage tanks will trigger
storage requirements.

Placement on or in land outside
unit boundary or area of con-
tamination will trigger land
disposal requirements and re-
strictions.

a
Action alternatives from ROD keyword index.

CVR134/032-3

. Prerequisites

Proposed rule, not yet applicable

Proposed rule, not yet applicable

Disposal by disturbance of haz-
ardous waste (listed or charac-
teristic) and moving it outside
unit or boundary of contami-
nated area.

After November 8, 1988

Citation

40 CFR 264.228{a){2)

40 CFR 264.228(a) (2),
and
40 CFR 264.258(b)

40 CFR 264.310

40 CFR 264.310

52 FR 8712
(March 19, 1987)
52 FR 8712
(March 19, 1987)

See Closure

See Container
Storage, Tank
Storage, Haste
Piles in this
Exhibit.

40 CFR 286
(Subpart D)
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a
Actions

Container Storage (Onsite)

Requirements

Containers of hazardous waste
must be:

!
o Maintained in good condition

o Compatible with hazardous
waste to be stored

o Closed during storage
{except to add or remove
waste)

Inspect container storage areas
weekly for deterioration.

Place containers on a sloped,
crack-free base, and protect
from contact with accumulated
liquid. Provide containment
system with a capacity of

10 percent of the volume of
containers of free liquids.
Remove spilled or leaked waste
in a timely manner to prevent
overflow of the containment
system.

Keep containers of ignitable or
reactive waste at least 50 feet
from the facility's property
line.

Keep incompatible materials
separate. Separate incompati-
ble materials stored near each
other by a dike or other bar-
rier.

a
Action alternatives from ROD keyword index.

Prerequisites

RCRA hazardous waste (listed or
characteristic) held for a tem-
porary period before treatment,
disposal, or storage elsewhere,
(40 CFR 264.10) in a container
{i.e., any portable device in
which a material is stored,
transported, disposed of, or
handled).

Citation

40 CFR 264.171

40 CFR 264.172

40 CFR 264.173

40 CFR 264.174

40 CFR 264.175

40 CFR 264.176

40 CFR 264.177
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a
Actions

Container Storage (Onsite)
(Continued)

Containment (Construction of
New Landfill Onsite) (See
Closure with Waste in Place.)

Requirements Prerequisites

At closure, remove all haz~-
ardous waste and residues from
the containment system, and
decontaminate or remove all

containers, liners.
Al

Install two liners or more, a RCRA hazardous waste (listed or
top liner that prevents waste characteristic) currently being
migration into the liner, and a placed in a landfill.

bottom liner that prevents
waste migration through the
liper.

Install leachate collection
systems above and between the
liners.

Construct run-on and run-off
control systems capable of
handling the peak discharge of
a 25-year storm.

Control wind dispersal of par-
ticulates.

Inspect liners and covers dur-
ing and after installatiom.

Provide groundwater monitoring
adequate to detect releases
from the unit.

Inspect facility weekly and
after storms to detect malfunc-
tion of control systems or the
presence of liquids in the
leachate collection and leak
detection systems.

a
Action alternatives from ROD keyword index.

CVR134/032-5

Citation

40 CFR 264.178

40 CFR 264.301

40 CFR 264.301

40 CFR 264.301

40 CFR 264.301

40 CFR 264.303

40 CFR 264

Subpart F

40 CFR 264.303
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a
Actions

Containment (Construction of
New Landfill Onsite) (See
Closure with Waste in Place.)
(Continued)

Containment {(Construction of
New Surface Impoundment Onsite)
(See Closure with Waste in
Place and Clean Closure.)

Requirements Prerequisites

Maintain records of the exact
locatjon, dimensions, and con-
tents of waste cells. 1
Close each cell with a fipal
cover after the last waste has
been received.

No bulk or nen-containerized
liguid hazardous waste or haz-
ardous waste containing free
liquids may be disposed of in
landiills.

Containers holding free liquids
may not be placed in a landfill
unless the liquid is mixed with
an absorbent or solidified.

Treatment by Best Demonstrated
Available Technology before .

strictions.

Use two liners, a top liner
that prevents waste migration
into the liner and a bottom placed in a surface
liner that prevents waste impoundment.
migration through the liner

throughout the post-closure

period.

Design liners to prevent
failure due to pressure
gradients, contact with the
waste, climatic conditions, and
the stress of installation and
daily operations

a
Action alternatives from ROD keyword index.

Placement, after November 8,
1988, of RCRA hazardous waste
placement. subject te land disposal re-

RCRA hazardous waste (listed or
characteristic) currently being

Citation

40 CFR 264.304

40 CFR 264.310

40 CFR 264.314

40 CFR 264.314

40 CFR 268

(Subpart D}

40 CFR 264.220

40 CFR 264.221
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a
Actions

Containment (Construction of
New Surface Impoundment Onsite)
(See Closure with Waste in
Place and Clean Closure.)
(Continued)

Dike Stabilization

Requirements

Provide leachate collection
system between the two liners.

Use leak detection system that
will detect leaks at the
earliest possible time. !
Provide groundwater monitoring
adequate to detect releases
from the unit.

Design and operate facility to
prevent overtopping due to
overfilling; wind and wave
action; rainfall; run-on; mal-
functions of level controllers,
alarms, and other equipment;
and human error.

Construct dikes with sufficlent
strength to prevent massive
failure.

Inspect liners and cover
systems during and after
constyuction,

Inspect weekly for proper
operation and integrity of the
containment devices,

Provide groundwater monitoring
adequate to detect releases
from the unit.

Remove surface impoundment from
operation if the dike leaks or
there is a sudden drop in
liquid level,

aActlon alternatives from ROD keyword index.

CVR134/032-7

Prerequisites Citation

40 CFR 264.221

40 CFR 264.221

40 CFR 264
Subpart F

Existing surface impoundments
containing hazardous waste or
creation of new surface
impoundments.

40 CFR 264.221

40 CFR 264,221

40 CFR 264.226

40 CFR 264.226

40 CFR 264

Subpart F

40 CFR 264.227
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a
Actions

Dike Stabilization (Continued)

Direct discharge of treatment
system effluent

Requirements Prerequisites

Citation

At closure, remove or
decontaminate all waste
residues and contaminated
materials. Otherwise, frée
liguids must be removed, the
remaining wastes stabilized,
and the facility closed in the
same manner as a landfill.

Manage ignitable or reactive
waste so that it is protected
from materials or conditions
that may cause it to ignite or
react.

Applicable federal water qual- Surface discharge of treated
ity criteria for the protection effluent.

of aquatic life must be com-

plied with when envircnmental

factors are being considered.

Applicable federally approved Surface discharge of treated
state water quality standards effluent.

must be complied with. These

standards may be in addition to

or more stringent than other

federal standards under the

CWA.

The discharge must be consis-
tent with the requirements of a
Water Quality Management plan
approved by EPA under Sec-

tion 208(b) of the Clean Water
Act.

a
Action alternatives from ROD keyword index.

40 CFR 264.228

40 CFR 264.227

50 FR 30784
(July 29, 1985)

40 CFR 122.44 and
state requlations
approved under
40 CFR 131

CVR134/032-8
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a
Actions Requirements

Prerequisites

Citation

Use of best available tech=-
nology (BAT) economically
achievable is required to con-
trol toxic and nonconventional
pollutants. Use of best con-
ventional pollutant control

Direct discharge of treatment
system effluent (Continued)

technology (BCT) is required to

control conventional pollu-
tants. Technoleogy-based limi~
tations may be determined on a
case-by~-case basis.

The discharge must conform to
applicable water quality

requirements when the discharge

affects a state other than the
certifying state.

Discharge limitations must be
established for all toxic pol-

lutants that are or may be dis-

charged at levels greater than
those which can be achieved by
technology-based standards.

Discharge must be monitored to
assure compliance. Discharge
will monitor:

o The mass of each pollutant
o The volume of effluent

o Frequency of discharge and

other measurements as
appropriate.

a
Action alternatives from ROD keyword index.

CVR134/032-9

Surface discharge of treated
effluent

Surface water discharge affect-
ing waters outside Colorado

Surface discharge of treated
effluent

Surface discharge of treated
effluent

026125
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Action Sa Requirements Prerequisites Citation

t
Direct Qischarge of treatment Approved test methods for waste
system effluent {Continued) censtituents to be monitored
must be followed. Detalled
requirements for analyticgl
procedures and quality controls
are provided.

Permit application information 40 CFR 122,21
must be submitted including a

description of activities,

listing of environmental

permits, etc.

Monitor and report results as 40 CFR 122.44(1i)
reguired by permit (minimuw of
at least annually)

Comply with additional permit 40 CFR 122.41(1)
conditions such as:

o Duty to mitigate any adverse
effects of any discharge;
and

o Proper operation and main-
tenance of treatment
systems.

Develop and implement a Best Surface water discharge 40 CFR 125.100
Management Practices (BMP) pro-

gram and incorporate in the

NPDES permit to prevent the re-

lease of toxic constituents to

surface waters,

The BMP program must: 40 CFR 125.104

a
Action alternatives from ROD keyword index.

CVR134/032-10 - o 0267126



a
Actions

Direct discharge of treatment
system effluent (Continued)

Discharge to P()wa

Requirements

o Establish specific proced-
ures for the control of
toxic and hazardous pol-
lutant spills.

o Include a predictiole of
direction, rate of flow, and
total quantity of toxic pol-
lutants where experience in-
dicates a reasonable poten-
tial for equipment failure.

© Assure proper management of
solid and hazardous waste in
accordance with regulations
promulgated under RCRA

Sample preservation procedures,
container materials, and
maximum allowable holding times
are prescribed.

Pollutants that pass-through
the POTW without treatment, in-
terfere with POTH operatiom, or
contaminate POTH sludge are
prohibited.

Specific prohibitions preclude
the discharge of pollutants to
POTHs that:

o Create a fire or explosion
hazard in the POTW

o Are corrosive (pH<5.0)

a
Action alternatives from ROD keyword index.

Prerequisites

Surface water discharge

Citation

40 CFR 136.1-136.4

40 CFR 403.5

b
Same regulations apply regardless of whether remedial action discharges into the sewer or trucks waste to an inlet to the sewage conveyance

system located "upstream" of the POTHW.

CVR134/032-11
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a
Actions

Discharge of dredge and fill
material to navigable waters

Dredging

Excavation

Requirements

|
The four conditions that must

be satisfied before dredge and

fill is an allowable alterna-
tive are: i

o There must be no practicable

alternative

o Discharge of dredged or f£ill

material must not cause a
violation of State water
quality standards, violate

any applicable toxic efflu-
ent standards, jeopardize an

endangered species, or in-
jure a marine sanctuary

o No discharge shall be per-
mitted that will cause or
contribute to significant
degradation of the water

o Appropriate steps to mini-

mize adverse effects must be

taken

Determine long=- and short-term
effects on physical, chemical,

and bioclogical components of
the aquatic ecosystem.

Removal of all contaminated
soil.

Area from which materials are
excavated may require cleanup
to levels established by
closure requirements

Prerequisites

Disposal by disturbance of
hazardous waste and moving it
outside the unit or area of
contamination.

Disposal by disturbance of
hazardous waste and moving it
outside the unit or area of
contamination.

Citation

40 CFR 230.10
33 CFR 320-330

See discussions
under Clean
Closure, Consoli-
dation, Capping

40 CFR 264 Dis-
posal and Cleosure
requirements

a
Actinn alternatives from ROD kevword index.
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a
Actions

Excavation (Continued)

Gas Collection

Groundwater Diversion

Incineration (Onsite)

Requirements

Prerequisites

Movement of excavated materials
to a previously uncontaminated,
onsite location, and placement
in or on land may trigger land
disposal restrictions.

Proposed standards for control
of emissions of volatile
organics (CAA requirements to
be provided.)

Excavation of soil for con-
struction of slurry wall may
trigger cleanup or land dis-
posal restrictions,

Analyze the waste feed.

Dispose of all hazardous waste
and residues, including ash,
scrubber water, and scrubber
sludge.

aAction alternatives from ROD keyword index.

CVR134/032-14

Materials containing RCRA
hazardous wastes subject to
land disposal restrictions.

Proposed standard; not yet
ARAR.

Disposal by disturbance of haz-
ardous waste and moving it out-
side the unit or area of
contamination.

RCRA hazardous waste.

Citation

40 CFR 268
{Subpart D)

52 FR 3748
(February 5, 1987)

See Consolidation,
Excavation in this
Exhibit.

40 CFR 264.341

40 CFR 264,351
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a
Actions

Incineration (Onsite)
(Continued)

Requirements

1
No further requirements apply
to incinerators that only burn
wastes listed as hazardous
solely by virtue of the charac-
teristic of ignitability, cor-
rosivity, or both; or the
characteristic of reactivity if
the wastes will not be burned
when other hazardous wastes are
present in the combustion zone;
and if the waste analysis shows
that the wastes contain none of
the hazardous constituents
listed in Appendix VIII which
might reasonably be expected to
be present.

Performance standards for in-
cinerators:

o Achieve a destruction and
removal efficiency of
99.99 percent for each prin-
cipal organic hazardous con-
stituent in the waste feed
and 99.9999 percent for
dioxins

6 Reduce hydrogen chloride
emissions to 1.8 kg/hr or
1 percent of the HCl in the
stack gases before entering
any pollution control de-
vices

a
Action alternatives from ROD keyword index.

Prerequisites

Citation

40 CFR 264.340

40 CFR 264.343

40 CFR 264.342

CVR134/032-15
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Actionsa

Incineration (Onsite)
(Continued)

Land Treatment

Requirements Prerequisites

Monitoring of various para-
meters during operation of the
incinerator is required. These
parameters include:

o Combustion temperaturé
o HWaste feed rate

o An indicator of combustion
gas velocity

o Carbon monoxide

Special performance standard
for incineration of PCBs.

Ensure that hazardous consti- RCRA hazardous waste,
tuents are degraded, trans-

formed, or immobilized within

the treatment zome.

Maximum depth of treatment zone
must be no more than 1.5 meters
(5 feet) from the initial soil
surface; and more than 1 meter
(3 feet) above the seasonal
high water table.

Demonstrate that hazardous con-
stituents for each waste can be
completely degraded, trans-
formed, or immcbilized in the
treatment zone.

Minimize run-off of hazardous
constituents,

a
Action alternatives from ROD keyword index.

CVR134/032~16
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40 CFR 264.343

40 CFR 761.70

40 CFR 264.271

40 CFR 264.271

40 CFR 264,272

40 CFR 264.273




. a
Actions

Land Treatment (Continued)

Operation and Maintenance (O&M)

Slurry Wall

Requirements Prerequisites

Maintain run-on/run-off control
and management system.

\
Special application condit'ions
if food-chain crops grown in or
on treatment zone.

Unsaturated zone monitoring.

Provide groundwater monitoring
adequate to detect releases
from the unit.

Special requirements for
ignitable or reactive waste.

Special requirements for incom=
patible wastes.

Special requirements for RCRA
hazardous vastes.

Design system to operate odor
free.

Post-closure care to ensure
that site is maintained and
monitored.

Excavation of soil for con-

" struction of slurry wall may

trigger cleanup or land dis-
posal restrictions,

a
Action alternatives from ROD keyword index.

Disposal by disturbance of haz-
ardous waste and moving it out-
side the unit or area of con-~
tamination.

Citation

40 CFR 264.273

40 CFR 264.276

40 CFR264.278

40 CFR 264
Subpart F

40 CFR 264.281

40 CFR 264.282

40 CFR 264.283

CAA Section 101°
and

C
40 CFR 52

40 CFR 264.1

See Consolidation,
Excavation in this
Exhibit.

c
All of the Clean Air Act ARARs that have been established by the federal government are covered by matching state regulations. The state

has the authority to manage these programs through the approval of its implementation plans (40 CFR 52 Subpart G).

CVR134/032-17
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a
Actions Requirements

Prevent run-on and control and
collect runoff from a 24-hour,
25-year storm (waste piles,
land treatment facilities,
landfills).

Surface Water Control

Prevent over-topping of surface
impoundment.

Tanks must have sufficient
shell strength (thickness),
and, for closed tanks, pressure
controls, to assure that they
do not collapse or rupture.

Tank Storage (Omsite)

Haste must not be incompatible
with the tank material unless
the tank is protected by a
liner or by other means.

Tanks must be provided with
secondary containment to
prevent releases,

Tanks must be provided with
controls to prevent overfilling
and sufficient freeboard main-
tained in open tanks to prevent
overtopping by wave action or
precipitation.

a
Action alternatives from ROD keyword index.

CVR134/032-18

Prerequisites

Land-based treatment, storage,
or dispasal units,

RCRA hazardous waste (listed or
characteristic) held tempor-
arily in a tank before treat-
ment, disposal, or storage

(40 CFR 264.10).

Citation

40 CFR 264.251(c) (@)

40 CFR 264.273(c) (d)

40 CFR 264.301(c) (d)

40 CFR 264.221(c)

40 CFR 264.191

40 CFR 264.192

40 CFR 264.193

40 CFR 264.1%4
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a
Actions

Requirements

Tank Storage (Onsite}
(Continued)

1
Inspect the following: over-
filling control, control equip-
ment, monitoring data, waste
level (for uncovered tanké),
tank condition, above-ground
portions of tanks (to assess
their structural integrity),
and the area surrounding the
tank (to identify signs of
leakage) .

Repair any corrosion, crack, or
leak,

At closure, remove all hazard-
ous waste and hazardous waste
residues from tanks, discharge
control equipment, and dis-
charge confinement structures.

Store ignitable and reactive
waste so as to prevent the
waste from igniting or react-
ing. Ignitable or reactive
wastes in covered tanks must
comply with buffer zone re-
quirements in “"Flammable and
Combustible Liguids Code,"
Tables 2-1 through 2-6
{National Fire Protection
Association, 1976 or 1981).

a
Action alternatives from ROD keyword index.

Prerequisites Citation

40 CFR 264.195

40 CFR 264.1%

40 CFR 264.197

40 CFR 264.198

CVR134/032-19
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Action sa Requirements

Treatment Standards for miscellaneous
units {(long-term retrievable
storage, thermal treatment
other than incinerators, open
burning, open detonatloq,
chemical, physical, and'
biclogical treatment units
using other than tanks, surface
impoundments, or land treatment
units) require new miscellane-
ous units to satisfy environ-
mental performance standards by

protection of groundwater, sur- .

face water, and air quality,
and by limiting surface and
subsurface migration.

Treatment of wastes subject to
ban on land disposal must at-
tain levels achievable by best
demonstrated available treat-
ment technologies (BDAT) for
each hazardous constituent in
each listed waste.

BDAT standards are based on one
of four technologies or combin-
ations: for wastewaters

{1) steam stripping, (2) bio-
logical treatment, or (3) car-
bon absorption {alone or in
combination with (1) or (2},
and for all other wastes

(4} incineration, Any tech-
nology may be used, however, if
it will achieve the concentra-
tion levels specified.

a
Action alternatives from ROD keyword index.

CVR134/032-20

Prerequisites

Treatment of hazardous wastes
in units not regulated
elsevwhere under RCRA.

Effective date for CERCLA ac~
tions November 8, 1988, for
F001-F005 hazardous wastes,
dioxin wastes, and certain
"California List" wastes.
Other restricted wastes will
have different effective dates
as to be promulgated in

40 CFR 268.

Citation

40 CFR 264
(Subpart X)

40 CFR 268
(Subpart D)

026153
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a
Actions Requirements

I
Waste Pile Use liner and leachate ceollec-
tion and removal system.

aAc';ium alternatives from ROD keyword index.

CVR134/032

Prerequisites Citation

RCRA hazardous waste, non- 40 CFR 264.251
containerized accumulation of

solid, nonflammable hazardous

waste that is used for treat-

ment or storage.

CVR134/032-21

026136



¥ : o
A T sl 5 LA

PR

.Detailed AnalyS|s of Esjlmated Costs of

R s Ay,

,”.ﬁ o i ,Each Alternatlve




Appendix D
DETAILED ANALYSIS OF ESTIMATED COSTS OF EACH
ALTERNATIVE

Tables D-1 through D-6 (at the end of this appendix) present order-of-magnitude cost
estimates for Alternatives 2 through 6. The American Association of Cost Engineers

(AACE) defines order-of-magnitude cost estimates as:

An approximate estimate made without detailed engineering data. Some
examples would be: an estimate from cost capacity curves, an estimate
using scaleup or down factors, and an approximate ratio estimate. It is
normally expected that an estimate of this type would be accurate within

plus 50 percent to minus 30 percent for the stated scope.

This appendix presents separate costs for each alternative for capital costs, operating
and maintenance (O&M) costs, and 30-year present value costs. Use of the 30-year
length-of-operation period calculations were based on guidance in EPA’s October 1988

Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA.

The remediation costs were based on site information and cleanup requirements avail-
able at the time of the estimate (June 1989). Where specific site parameters were not

available, assumptions have been made as needed.

D-1
CVOR134/031.51
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FACTORS AFFECTING FINAL COSTS

The final costs of the project will depend upon a variety of factors: actual labor and
material costs, actual contaminant volumes, site conditions, cleanup criteria, final pro-
ject scope, final project schedule, competitive market conditions, and the contractor
selected for remediation. Without careful consideration of all cost determinants, the
estimate should not be considered as representative of any other remediation scenar-
ios. Changes in any scope parameters will result in corresponding cost changes.
Because of these factors, funding must be carefully reviewed prior to making specific

financial decisions or establishing final budgets.
BID CONTINGENCIES

Bid contingencies are included to anticipate unknown costs associated with bidding the
project. Factors that may affect project bidding include the nature of the hazardous
waste risk and unfavorable market conditions for a particular project scope. Scope
contingencies anticipate undefined costs commonly resulting from changes in project
parameters. Scope contingencies typically are much higher for hazardous waste projects
than for conventional engineering projects because of site and contamination uncertain-

ties and effects of these uncertainties on costs.

The column in the cost tables entitled "Cost Extension” represents a separate tabulation
of additional health-and-safety-related labor costs. The entry "INCL" means these costs
have already been included in that line item. "NA" means the costs are not applicable

to the item.

CVOR134/031.51
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SENSITIVITY ANALYSES

Limited cost sensitivity analyses were performed for each alternative. All of the calcu-
lated sensitivity analysis cases resulted in 30-year present-value costs that stayed within

a +50 percent to -30 percent cost range for each alternative. Key factors considered

were:

. -30 percent to +50 percent variance in the volume of materials for incin-
eration
. A 90-day waiting period from the completion of trial incineration burn to

approval for incineration

. -30 percent to +50 percent variance in annual O&M costs

. -30 percent to +30 percent variance in labor and materials for sewer

repair, hydraulic flushing, and new sewer costs
. RCRA disposal facility at 250 miles
. Reasonable variations in cap thicknesses and material costs
More specific range information for key variables was not available for this analysis. If
the actual scope of the project varies substantially from the assumed scope, actual costs

could vary beyond the order-of-magnitude range of accuracy assumed for each alterna-

tive.

D-3
CVOR134/031.51
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COST ITEM DESCRIPTION

QUANTITY UNITS UNIT

WEST WWTP
Fence area
Post waming signs

ROCKY BRANCH -
FLOOD PLAIN
Exc/Bekfill soils w/ TCDD > Sppb

SLUDGE DEWATERING

Site preparation
Dewataring operation
Pump water to water treatment

WATER COLLECTION AND TREATMENT

Site preparation
Operation
Pump water to discharge

7500
75

400

250000

250000

SUBTOTAL CcOosT TOTAL COMMENTS
COST (%) COST ($) EXTENSION COST (3)
LF 8.80 66000 0 66000 To restrict accass and use around ox.ponds & aer.basins
EA 32 Y 2400 0 2400  Post signs 1 per 100 LF
68400 0 $68,000
cYy 170.00 68000 INCL 68000  Grid 17 & 18 - undeveloped residential areas; pretim
68000 o $68,000
Incl.sewer sediment (10cy),digester skidge (890cy)
Dewater studge to 15% sokds
LS 15000 15000 2100 17100 Cioaring, ulilly conneciions
MO 31560 31560 15600 47160 Mobil pista and frame system
GAL 0.02 5000 NA 5000 Electriclty, analytical, operations
51560 17700 $69,000
Filirate irom dewatering; water from decortamination of
personnel & equipment
LS 15000 15000 2100 17100 Clearing, utility connections
MO 31560 31560 3640 35200 Mobil sedi HonAiy F
GAL 0.02 5000 NA 5000 Eleciricity, analytical, operations
51560 5740 $57,000
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VERTAC OFF-SITE FS COST ESTIMATE -- ALTERNATIVE 2

COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL  COST TOTAL COMMENTS
coST(8)  cbsT(s) EXTENSION COST ($)

GENERAL Some line kems include various general costs as indicated
Mobilization, Demobilization, Bonding, 1 LS 156989 156989 NA 156989 10% of aft, SUBTOTAL, excluding incin & this line
And Insurance
Community Relations 1 LS 10000 10000 NA 10000 Prepare and plan public meetings, press briefing
Health & Safety Preparations Based on sum total of labor for knes items
Worker Physicals 18 EA 500 9000 NA 9000  whem health and salety preparations not included
Worker Training - initial 9 EA 3200 28800 NA 28800
- refrasher 9 EA 1250 11250 NA 11250
Site Health & Safety -- PPE Basad on totala of C or D labor for ling items
Personal Protective Equipment - Level C 474 MD 40 18979 NA 18979  where heaith and salety preparaticns not included
Personal Protective Equipment - Level D 722 MO 20 14435 NA 14435
Decontamination .
Decon Trailer 5 MO 1000 5000 NA 5000  Assume 1 decon traier per crew of §in C/D
Vehicle Decontamination Station 1 LS 10000 10000 NA 10000 Temporary faciity-HDPE on gravel,sump&pump tank
Construction Administration Trailer 5 MO 270 1350 NA 1350
Monitoring
Background Alr Monitoring 1 LS 50000 50000 NA 50000  Hiph volume particulate sampling & analysis
Ambient Air Monitoring 3 Mo 10000 30000 NA 30000  Ambient condiions & particuiate monitoring (work areas)
345803 0 $346,000
COLLECTION LINES
Ropair exst sewer system (broken saction 1 LS 466000 466000 INCL 466000  Assume 300 If nesds repair before flushing
Clean solids out of active sewer iines t LS 291000.00 291000 40740 331740  Hydraulic tiushing, . camera inspectk
Maintain service of existing sewer system 1 LS 20000.00 20000 2800 22800 Temp sewer lines, pumping
Transport to solids dewatering 72000 GAL 0.02 1440 202 1642 7 gallt -- vacuum trucks, pumping
778440 43742 $822,000
OLD STP
Vacuum sludge from digester 830 CvY 85 75650 45390 121040  Assuming 5% solids
Transport to sludga dewalering 1 LS 6200 6200 INCL 6200 Transport in tanker trucks, demurrange
Decontaminate digester 1 LS 25000 25600 15000 40000 High pressure wash; lreal residuals
Fence area 1500 LF 8.80 13200 NA 13200 To restrict access and use
Post warning signs 15 EA 32 480 NA 480  Post signs 1 per 100 LF
120530 60390 $181,000
o 026142
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TOTAL COMMENTS

COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL COsT
COST ($) COST ($) EXTENSION COST (§)
ANNUAL O&M COSTS
Inspect and maintain fence and warning si 1 Ls 1600 1600
Cap maintanance W
First year 1 LS 5000 5000
After first year 1 LS 3000 3000
Misc monitoring 1 LS 5000 5000
Administrative costs 1 LS 10000 10000
1 LS 13000 13000

Maintenance reserve and contingency co

(A2) TOTAL ANNUAL O8M

30 YEAR PRESENT WORTH COST =

LEGEND

Level D protective equipment = 1
Leval C protective equipment = 2
NA - Not applicable

$35,000 (first yoar)
$33,000 (after first yoar)
$4,000,000

==ammccz==
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COST ITEM DESCRIPTION QUANTITY
CONSOLIDATE SOLIDS ONSITE

Load/HaubUnload 700

Truck decontamination oparations 58

Spreading fill with bulldozer 700

RCRA Cap 0.25
INCINERATION

Load/haultunioad 260

Incineration 299
{A2) SUBTOTAL

Bid contingencies (15% of Const. Subtotal)
Scope contingencles {25% of Const. Subtotal)

CONSTRUCTION TOTAL

Start-up (10% of de ing and water tr
Permitting and legal costs (3% of C.T.)
Service during const, (8% of C.T)
Engineering and design (8% of C.T)

TOTAL IMPLEMENTATION COST

(A2) TOTAL GAPITAL COST

UNITS UNIT SUBTOTAL CcOoSsT TOTAL COMMENTS
COST ($) COST ($) EXTENSION COST ($)
Deowatered shudga, bagged soll, incinerator ash
cY 5.00 3500 2100 5600
EA 100.00 5800 812 6612
CcYy 2.00 1400 840 2240
AC 400000 100000 INCL 100000 Includss 2 ft, clay and synthatic mambrane layers
110700 3752 $114,000
[+ sewer solids; from sewer repa
Spent carbon
cY 5 1300 780 2080
TONS 2000 598000 INCL 588000 Site prep trial bum, 9
operalions, demobilization
599300 780 $600,000
$2,194,293 $132,104 $2,330,000
$350,000
$583,000
$3,263,000
t cost+ 5% of incineration costs) $42,500
§98,000
$261,000
$261,000
$663,000
$3,900,000
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COST ITEM DESCRIPTION

OLD STP
Vacuum siudge from digester 890
Transport to sludge dewatering 1
Decontaminate digester 1
Asphalt cap sludge drying bads 0.74
Fence area 1500
Post warning signs 15
WEST WWTP
Construct berm around oxidation ponds 5800
Fence area 7500
Post warning signs 75
ROCKY BRANGH -
FLOOD PLAIN
Exc/Bekfill soils w/ TCDD > Sppb 400
SLUDGE DEWATERING
Site preparation 1
Dewatering operation 1
Pump water to water treatment 250000

e

CcYy
LS
LS
AC
LF
EA

LF
LF
EA

cY

LS
MO
GAL

QUANTITY UNITS UNIT

SUBTOTAL COST TOTAL COMMENTS
COST($) COST (3) EXTENSION COST ($)
85 75650 45390 121040  Assuming 5% solids
6200 % 6200 INCL 6200  Teanspont i tanker trucks, demurange
25000 25000 15000 40000  High pressure wash; veat rasiduals
190000 140600 INCL 140600  predm
8.80 13200 0 13200 To rastrict acoass and use
32 480 0 480  Postsigns 1 per 100LF
261130 60390 $322,000
28.00 162400 22736 185136  Veghtaied earthen barm(100-yr flood), ditch, modify ouliet
8.80 66000 0 66000 To restrict accass and use around ox.ponds & aer basins
32 2400 0 2400  Postsigns 1 per 100LF
230800 22736 $254,000
170 68000 INCL 68000 Grid 17 & 18 - undeveloped residemtial areas; prelim
68000 0 $68,000
incl.sewor sediment (10cy),digester shidge (890cy)
Dewator siudge to 15% solids
15000 15000 2100 17100  Clearing, utilty connections
31560 31560 15600 47160  Mobd piate and trame system
0.02 5000 NA 5000  Efectricity, analytical, operations
51560 17700 $69,000

026145
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VERTAC OFF-SITE FS COST ESTIMATE -- ALTERNATIVE 3
[
COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL  COST TOTAL COMMENTS
COST(§)  COST($) EXTENSION COST ($)

GENERAL Some line kems include various general costs as indicated
Mobilization, Demobilization, Bonding, 1 LS 284992 284992 NA 284992 10% of alt. SUBTOTAL, excluding this line itam
And Insurance
Community Relations 1 LS 10000 10000 NA 10000  Prepare and plan public meetings, press briefing
Health & Safely Preparations Basad on sum total of labor for lines items
Worker Physicals 27 EA 500 13500 NA 13500  whera health and salety preparations not included
Worker Training - initial 4 EA 3200 12800 NA 12800
- refrasher 4 EA 1250 5000 NA 5000
Site Health & Safety -- PPE Based o totals of C or D labor for line items
Personal Protective Equipment - Level C 517 MD 40 20673 NA 20673  whare hasith and safety preparations not included
Personal Protective Equipment - Lavel D 1225 MD 20 24491 NA 24491
Decontamination
Decon Trailer 6 MO 1000 6000 NA 6000
Vehicle Decontamination Station 1 LS 10000 10000 NA 10000  Temporary faciity-HDPE on gravel sump&pump,tank
Construction Adrministration Trailer 4 MO 270 1080 NA 1080
Monitoring
Background Air Monitoring 1 LS 50000 50000 NA 50000  High volume particulate sampling & analysis
Ambient Air Monitoring 6 MO 10000 60000 NA 60000  Ambiant conditions & particulate monitoring (work areas)
498537 0 $499,000
COLLECTION LINES
Rapair axst sewer system (broken section 1 LS 466000 466000 INCL 466000  Assume 300 f neads repalr before flushing
Clean solids out of active sewer lines 1 LS 291000 291000 40740 331740 Hyd flushing, ing, camera inspecti
Maintain service of existing sewer system 1 LS 20000 20000 2800 22800 Temp sewer inas, pumping
install pipe liners 10350 LF 100 1035000 NA 1035000
Transport to solids dewatering 72000 GAL 0.02 1440 201.6 1642 7 galif - vacuum trucks, pumping
1813440 43742 $1,900,000
026146
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COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL  COST TOTAL COMMENTS
COST ($) COST($) EXTENSION COST ($)

ANNUAL O&M COSTS
Inspect and maintain fence and ing si i Ls 1600.00 1600
Berm inspections and maintenance [
First yoar 1 LS 20300 20300
Afer first year 1 LS 4500 4500
Maintain asphalt cap
Every 5 yoars 1 LS 10000 10000 Inspection, fil cracks and sturry seal entire surtace
Misc monitoring 1 LS 5000 5000
Administrative costs 1 s 10000 10000
Maintenance reserve and contingency co 1 LS 24000 24000
{A3) TOTAL ANNUAL O&M $61,000 (first yoar)

$45,000 (after first yoar)
$10,000 (every fifth yoar)
30 YEAR PRESENT WORTH COST = $8,000,000

mymsszs===

LEGEND

Level D protective equipment = 1
Lsvel C protective equipment = 2
NA - Not applicable

026147



COST ITEM DESCRIPTION

QUANTITY UNITS UNIT

WATER COLLECTION AND TREATMENT
Site preparation

Operation
Pump water to discharge

INCINERATION

Loadhaultunioad

Incineration

Transport ash to RCRA landfill
Ash disposal fees

Waste disposal tax
Truck decontamination

(A3) SUBTOTAL

Bid contingencies (20% of Const. Subtotal)

CONSTRUCTION TOTAL

Permitting and legal costs (2% of C.T.)
Service during const. (6% of C.T.)
Engineering and design (6% of C.T)

TOTAL IMPLEMENTATION COST

{A3) TOTAL CAPITAL COST

S

Scope contingencies (30% of Const. Subtotal)

1 LS
1 MO
250000 GAL
960 CY
1104 TONS
1 LS
1104 TONS
1104 TONS
1104 EA

Start-up (10% of dewatering and water treatment cost+ 2% of incineration)

suBTOTAL  COST TOTAL COMMENTS
COST ($) COST ($) EXTENSION COST ($)
Filtrate from water from d jon of .
personnel & aquipment
15000 15000 2100 17100  Clearing, utilily connections
31560 31560 3840 35200  Mobi Airation/carbon adsorp
0.02 5000 NA 5000 Electriclly, analytical, oparations )
51560 5740 $57,000
Dewatored solids, bagged solls, additional residential soils
Excavated malerials from sewer repair; spen! carbon
5.00 4800 2880 7680
850 938400 INCL 838400 Site prep triaf bum,
operations, demabiiization
100000 100000 14000 114000  Assume 750 mi haul to off-site ACRA landlill
130 143520 INCL 143520
27 29808 NA 29808
100 11040 6624 17664
1227568 23504 $1,250,000
$4,200,000 $200,000 $4,400,000
$880,000 )
$1,320,000
$6,600,000
$31,000
$132,000
$396,000
$396,000
$960,000
$7,600,000



COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL cosT TOTAL COMMENTS
COST (%) COST ($) EXTENSION COST($)
OLD STP
Vacuum sludge from digester 890 CY 85 75650 45390 121040 Assurming 5% solids
Transport 1o sludge dewalering 1 LS 6200 W 6200 INCL 6200  Transport in tankes lrucks, demurrange
Decontaminate digester 1 LS 25000 25000 15000 40000 High pressure wash; lreal rasiduals
Mechanically exc/bekfill siudge drying bed 1500 CY 60 80000 54000 144000  incl & k
Fence area 1500 LF 8.80 13200 ] 13200  To resinct access and use
Post warning signs 15 EA 32 480 ] 480  Post signs 1 per 100LF
210530 114390 $325,000
WEST WWTP
Drain and/or pump water from aerat.basin 6800000 GAL 0.01 68000 9520 77520  Pump/Drain lo ox. pond. Assume 7 ft of waler
Cap drained aeration basin Fifl to grade with surrounding soll
Native fil} 45000 CY 11 506000 70840 576840
Topsoil 2400 CY 20 48000 NA 48000
Sod .3 AC 12400 37200 NA 37200
Construct berm around oxidation ponds 5800 LF 60.00 343000 48720 396720  To protect against the 100-yr ficod
Fence area 7500 LF 8.80 66000 0 66000 To resinict access and use around ox.ponds & agr.basins
Post warning signs 75 EA 32 2400 0 2400  Post signs 1 per 100 LF
1075600 129080 $1,200,000
ROCKY BRANCH -
FLOOD PLAIN
Exc/Bokfill soils w TCOD > 1ppb 4100 CY 71.00 291100 INCL 291100  Grid9,10,11,13,14,15,16,17, 18 & Horculas property;prafm
291100 Q $291,000
SLUDGE DEWATERING Incl.sewer sediment (10cy),digester siudge (890cy)
Dewater siudge to 15% soids
Site praparation 1 LS 15000 15000 2100 17100  Ciearing, utiity connections
Dewatering operation 1 MO 31560 31560 18936 50496 Mobi piate and frame system
Pump watar to waler treatment 250000 GAL 0.02 5000 NA 5000  Electricity, analytical, operations
51560 21036 $73,000
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VERTAC OFF-SITE FS COST ESTIMATE -- ALTERNATIVE 4

o

COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL COST TOTAL COMMENTS
COST ($) COST ($) EXTENSION COST ($)
GENERAL Some ling kems include various general costs as indicated
Mobilization, Damobilization, Bonding, 1 LS 406417 406417 NA 406417 10% of akt. SUBTOTAL, excluding this line item
And Insurance
Communily Relations 1 LS 10000 10000 NA 10000 Prepare and plan public meetings, press briefing
Health & Safety Praparations ) Based on sum total of labor for ines tems
Worker Physicals 29 EA 500 14500 NA 14500 where heaith and safety preparations not included
Worker Tralning « initial 14 EA 3200 44800 NA 44800
- relrasher 14 EA 1250 17500 NA 17500
Site Health & Safety -- PPE Based on totals of C or D labor for ling items
Personal Protective Equipment - Level C 1348 MDD 40 53901 NA 53901 whers health and safety preparations not included
Porsonal Protective Equipment - Level D 4332 MD 20 86631 NA 86631
Dacontamination -
Dacon Trailer 19 MO 1000 19000 NA 19000
Vehicle Decontamination Station 1 LS 10000 10000 NA 10000 Temporary faciity-HDPE on gravel,sump&pump,tank
Disposal of Contaminated Materials Drums 0 NA 0 Disposabls personal gear, solids from water ireatment
Construction Administration Trailer 11 MO 270 2970 2970
Monitoring NA
Background Air Monitoring i LS 50000 50000 NA 50000  High volume particulale sampling & analysls
Ambient Air Monitoring 6 MO 10000 60000 0 60000 Amblent condiions & p ) ing (work areas)
775720 0 $776,000
COLLECTION LINES
Repalr oxst sewer system (broken section 1 Ls 466000 466000 INCL 466000  Assums 300 i nesds repair betore flushing
Clean solids out of active sewer lines 1 LS 281000 291000 40740 331740 Hydraulic fAsshing, ing, camera inspectic
Maintain servica of existing sewer system t LS 20000 20000 2800 22800 Temp sewsr #nes, pumping
Install pipe liners 10350 LF 100 1035000 NA 1035000
Transport to solids dewatering 72000 GAL 0.02 1440 202 1841.6 7 gaiif .- vacuum trucks, pumping
Remove abandoned interceptor, backfill 1 L8 520000 590000 NA 590000  3200cy matts go to inclnerath
2403440 43742 $1,900,000
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COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL CosT TOTAL COMMENTS
COST ($) COST ($) EXTENSION COST ($)

ANNUAL O&M COSTS
Inspact and maintain fence and warning si 1 Ls 1600 1600
Maintain aeration basin cap 1 LS ]
First year 1 LS 22000 22000
Abher first year 1 LS 11000 11000
Inspect and maintain berms
First year 1 LS 41500 41500
Alter first year 1 LS 8700 8700
Monitoring costs 1 LS 5000 5000
Administrative costs 1 LS 10000 10000
Maintenance reserve and contingency co 1 LS 32000 32000
(A4) TOTAL ANNUAL O&M $110,000 (first yoar)
$66,000 (after frst year)
30 YEAR PRESENT WORTH COST = $21,000,000
Level D protective equipment = 1
Level C protective equipment = 2

NA - Not applicable
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COST ITEM DESCRIPTION QUANTITY UNITS UNIT sbBTOTAL COST TOTAL COMMENTS
COST (%) COST ($) EXTENSION COST($)
WATER COLLECTION AND TREATMENT Fittrate from ing; waler from d ination of
personnel & equipment
Site preparation 1 LS 15000 15000 2100 17100  Cloaring, utitlly connections
Operation 1 MO 31560 31560 4418 35978 Mobil sedi jon/iltra b
Disposal of d inated fluids 250000 GAL 0.02 5000 NA 5000 Eleciricity, analytical, operations
51560 6518 $58,000
INCINERATION Dewaterad solids, bagged soils, additional residential soils
Matls from sewer repakr and old sewer removal.spent carbon
Loadhaulunioad 9400 CY 5.00 47000 28200 75200
Incineration 10810 TONS 390 4215900 NA 4215900 Site pref trig burn, Issianing,
oparations, demabilization
Transport ash to RCAA landfill 1 LS 950000 950000 133000 1083000  Assume 750 mi haul to off-sita RCRA landfil
Ash disposal fees 10810 TONS 130 1405300 NA 1405300
Waste disposal tax 10810 TONS 27 291870 NA 291870
Truck dacontamination 1081 EA 100 108100 64860 172960
7018170 226060 $7.240,000
(A4) SUBTOTAL $11,877,680 $540,826 $11,900,000
Bid contingendies {15% of Const. Sublotal) $1,800,000
Scope contingencies (25% of Const. Subtotal) $3,600,000
CONSTRUCTION TOTAL $17,300,000
Start-up (10% of d ing and water tr costs) $100,000
Permitting and Isgal costs (2% of C.T.) $346,000
Ssrvice during const. (5% of C.T) $865,000
Engineering and design (5% of C.T) $865,000
TOTAL IMPLEMENTATION COST $2,200,000
(A4) TOTAL CAPITAL COST $20,000,000
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COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL  COST TOTAL COMMENTS
COST(§)  QOST($) EXTENSION COST ($)

Rmm

OLD STP
Vacuum sludge from digester 890 CY 85 75650 45390 121040  Assuming 5% solids
Transport to shidge dewatering 1 LS 6200 ' 6200 INCL 6200  Transport in tanker trucks, demurange
Decontaminate digester 1 LS 25000 25000 15000 40000 High pressure wash; treat residuals
Mechanically exc/bckhll shudge drying bed 1500 CY 73 110000 INCL 110000 Inci Wiing & analytical
Fence area 1525 LF 8.80 13420 1879 15299 Yo restrict accass and use
Post warning signs 15 EA 32 480 67 547  Post signs 1 per 100LF
Clean primary clarifiers 1 LS 35000 35000 4900 39900  Migh pressure wash; lreal resitials
Remove sediments 90 CY 85 7650 1071 8721 Assuming 5% solids, vacium removal
273400 68307 $342,000
WEST WWTP
Drain andor pump water from aeration ba 6500000 GAL 0.02 136000 19040 155040  Pump/Drain 1o ox. pond. Assume 7 ft of water
Pump sludge from bottom of basin 8000 CY 85 680000 408000 1088000  Assume 2 B cont. sivdge depth at 5% solids
Test bottom sed. of basin for TCOD>1ppb 1 LS 1000 1000 600 1600 ¥ TCDD> 1ppb, then hurther axcavation Is necessary
Pump water from oxidation ponds 30000000 GAL 0.02 600000 84000 684000  Assume 2 i of water in ponds
Cap oxidation ponds Cap ponds afier pumping water out of ponds and drying
Native fill 178000 CY 1] 1958000 274120 2232120 Buy, ked, hais, sproad, compact
Topsoil 36000 CY 20 720000 NA 720000 Buy, load, haul, spread, compact
Sod 44 AC 12400 545600 NA 545600
Fence area 7500 LF 8.80 66000 9240 75240 To restrict access and use &round ox.ponds & ser.basin
Post waming signs 75 EA a2 2400 336 2736 Post signs 1 per 100LF
4709000 795336 $5,500,000
ROCKY BRANCH -
FLOQD PLAIN
Exc/Bokfill solls w/ TCDD > 1ppb 4100 CY 60 245000 147600 393600  Grid 9,10,11,13,14,15,16,17.18 & Hercules propary
246000 147600 $394,000
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VERTAC OFF-SITE FS COST ESTIMATE - ALTERNATIVE 5
4

COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL cosT TOTAL COMMENTS
COST (%) COST ($) EXTENSION COST ($)
GENERAL Some line kems include various general costs as indicated
Mobilization, Demobilization, Bonding, 1 LS 972063 972963 NA 972963 10% of alt. SUBTOTAL, excluding this lina tem
And Insurance
Community Relations 1 LS 10000 10000 NA 10000 Prapare and plan public meetings, press briafing
Health & Salely Preparations Based on sum total of labor for Ines items )
Worker Physicals 252 EA 500 126000 NA 126000 whara health and safely preparations not included
Worker Training - inintial 124 EA 5000 620000 NA 620000
- refresher 124 EA 1500 186000 NA 186000
Site Health & Safety -- PPE Based on totals of C or D labor for ine items
Personal Protective Equipment - Level C 5765 MD 40 230596 NA 230596 whers health and safety preparations not included
Personal Protective Equipment - Level D 10764 MD 20 215290 NA 215290
Decontamination
Decon Trailer 55 MO 1000 55000 NA 55000
Vehicle Decontamination Station 1 LS 10000 10000 NA 10000  Temporary faciity-HDPE on gravel,sump&pump,tank
Construction Administration Traller 29 MO 270 7830 NA 7830
Monitoring
Background Alr Monitoring 1 LS 50000 50000 NA 50000  High volume particulate sampling & analysis
Ambient Alr Monitoring 9 MO 10000 80000 NA 950000 Ambient conditions & parti {work arsas)
2573678 0 $2,600,000
COLLECTION LINES )
Remove abandoned interceptor 1 (S 590000 590000 INCL 590000
Remove Rocky Branch Interceptor Syste 1 LS 1200000 1200000 INCL 1200000
Maintain Existing Sewer Service 1 LS 19932 19932 2790 22722
New Rocky Branch Interceptor System 10350 LF 72 745200 104328 849528
2555132 107118 $2,660,000

026154
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COST ITEM DESCRIFTION

Start-up {10% of o ing+water b
Peormitting and legal costs (2% of C.T))
Service during const. (5% of C.T.)
Engineering and design (5% of C.T)

TOTAL IMPLEMENTATION COST
(A5) TOTAL CAPITAL COST

O&M COSTS
Inspect and maintain fence and waming si
Maintain oxidation ponds cap
Flrst year
ARer first year
Monitoring costs
Administrative costs
Maintenance resevve and contingency co

(A5) TOTAL ANNUAL O&M

L Y

; 2% incineration cost)

QUANTITY UNITS UNIT

SUBTOTAL  COST TOTAL COMMENTS

COST(f)  QOST($) EXTENSION COST ($)

$136,000

$670,000

' $1,680,000

$1,680,000

$4,200,000

$38,000,000
1900 1900
105000 105000
52466 52466
5000 5000
1000 1000
84000 84000

30 YEAR PRESENT WORTH COST =

LEGEND

Leve! D protective equipment = 1
Level C protective equipment = 2
NA - Not applicable

n=sasesens

$200,000 (first yoar)
$150,000 (aftor first yoar)

$40,000,000

Sx=ssasmox

026155



VERTAC OFF-SITE FS COST ESTIMATE -- ALTERNATIVE 6a

i

COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL
COST(§)  COST($)

COsT

TOTAL

EXTENSION COST($)

COMMENTS

GENERAL Some line Rems include various general costs as indicated
Mobilization, Demobilization, Bonding, t LS 723767 723767 NA 723767 10% of at. SUBTOTAL, excluding incin & this line
And Insurance »
Community Relations 1 LS 10000 10000 NA 10000  Propare and plan public meetings, press briefing
Health & Safety Preparations Based an sum total of labor for ines itams
Worker Physicals 53 EA 500 26500 NA 26500  where health and safsty praparations not included
Worker Training - initial 26 EA 3200 83200 NA 83200
- rofrasher 26 EA 1250 32500 NA 32500
Site Health & Safety -- PPE Basad on totals of C or D labor lor line items
Personal Protective Equipment - Level C 446 MD 40 17843 NA 17843 whera health and salaty preparations not included
Personal Protective Equipment - Level D 3065 MD 20 §1305 NA 61305
Decontamination
Decon Trailer 16 MO 1000 16000 NA 16000  Assume 1 decon traller per crew of 5in C/D
Vehicle Decontamination Station 1 LS 10000 10000 NA 10000 Temporary faciity-HDPE on gravel,sump&pump,tank
Construction Administration Trailer 16 MO 270 4320 NA 4320
Monitoring
Background Air Monitoring 1 LS 50000 50000 NA 50000  High volume particulate sampling & analysis
Ambient Air Monitoring 3 MO 10000 30000 NA 30000  Ambient conditions & particulate monitoring (work areas)
1065435 0 $1,065,000
COLLECTION LINES
Repair exst sewer system (broken section 1 LS 466000 465000 INCL 466000  Assume 300 I needs repair before flushing
Clean solids out of active sewer lines 1 LS 291000.00 291000 40740 331740  H) ic fushing, g, camera inspactk
Maintain service of existing sewer system 1 LS 20000.00 20000 2800 22800 Temp sewer kinas, pumping
Install pipe liners 10350 LF 100 1035000 NA 1035000
Grout abandoned interceptor 1 LS 18000 18000 NA 18000 Pump grout into manholes to fil interceptor fines
1830000 43540 $1,874,000
i 0267156
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COST ITEM DESCRIPTION QUANTITY
OLD STP
Vacuum siudge from digester 890
Transport to sludge dewatering 1
Demdlish digester, clarifiers, etc. 1
Install 1 foot soil cover 1
Fence area 1500
Post warning signs 15
WEST WWTP
Drain and/or pump water from aerat.basin 6800000
Cap drained asration basin
Native fill 46000
Topsoil 2400
Sod 3
Fence area 7500
Post warning signs 75
ROCKY BRANCH -
FLOOD PLAIN
Exc/Bekfill soils w/ TCDD > 1ppb 4100
SLUDGE DEWATERING
Site preparation 1
Dewatering operation 1
Pump waler to water treatment 250000

UNITS UNIT SUBTOTAL COST TOTAL COMMENTS
COST (3) COST (3) EXTENSION COST ($)
cY 85 75650 45390 121040 Assuming 5% solids
Ls 6200 6200 INCL 6200  Transport in tanker tnucks, demirange
Ls 470000 470000 65800 535800 Demolish aff strisctures, bury in‘over secondary clarifiers
LS 110000 110000 15400 125400 Cover sludge drying beds and secondary clarifier with soll
LF 8.80 13200 NA 13200 To restrict access and use
EA 32 480 NA 480 Post signs 1 per 100LF
675530 126590 $802,000
GAL 0.01 68000 9520 77520  Pump/Drain to ax. pond. Assume 7 it of water
Fil o grade with surrounding soil
cY 11 506000 70840 576840
cY 20 48000 NA 48000
AC 12400 37200 NA 37200
LF 880 66000 9240 75240  To restrict access and use arond ox.ponds & aer.basins
EA 32 2400 336 2736  Post signs 1 per 100LF
727600 89936 $618,000
cYy 170.00 697000 INCL 697000 Grid 17 & 18 - undeveloped residential areas; pretim
697000 ] $697,000
indl.sewer sediment (10cy),digaster siudge (890cy)
Dewater siudge to 15% solids
LS 15000 15000 2100 17100 Clearing, utiilty connections
MO 31560 31560 15600 47160 Mobll piaie and frame system
GAL 0.02 5000 NA 5000 Elactricity, analytical, operations
51560 17700 $69,000
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COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL COST TOTAL COMMENTS
COST (8) COST (8) EXTENSION COST ($)
SLUDGE DEWATERING Inct.sewer sediment {10cy).digester sludge (890cy), and
aor.basin sludge (8000cy) Dewaler siudge 1o 15% solids
Site preparation 1 LS 15000 15000 2100 17100 Cisaring, wility connections :
Dewatering operation 2 Mo 31560 63120 37872 100992  Mobil plaie and frame system
Pump water to water treatment 1800000 GAL 0.02 36000 NA Electricity, analytical, oparations
114120 39972 $118,000
WATER COLLECTION AND TREATMENT Filtrate from waler from ination of
personnel and equipment; water from draining aer. basin
& axidation ponds
Site preparation 1 LS 22500 22500 3150 25650  Clearing, uiility connactions
Operation 2 MO 100000 200000 120000 320000  Mobil sedi Ailtration/carbon adsorp
Pump water to discharge 37000000 GAL 0.01 370000 NA Elactricity, analytical, operations
592500 123150 $346,000
INCINERATION Dewaterad solids, bagged soils, additional residential soils
Matarials irom sewer ine removal;spent carbon
Loadhaultunioad 19600 CY 5.00 98000 58800 156800
Incineration 22540 TONS 250 5635000 NA 5635000  Site prey bili trial burn,
operations, demabiiization
Transport ash to RCRA landfil 1 LS 1960000 1960000 274400 2234400  Assume 750 mi haul to off-site RCRA landiill
Ash disposal foes 22540 TONS 130 2930200 NA 2930200
Waste disposal tax 22540 TONS a7 508580 NA 608580
Truck decontamination 2254 EA 100 225400 135240 360640
11457180 468440 $11,900,000
(A5) SUBTOTAL $22,521,010  $1,749.923 $23,900,000
Bid contingencies (20% of Const. Subtotal) $3,585,000
Scope contingencies (30% of Const. Subtotal) §5,975,000
CONSTRUCTION TOTAL $33,500,000

026158



COST ITEM DESCRIPTION

QUANTITY UNITS UNIT

SUBTOTAL COST

TOTAL COMMENTS

COST($) COST (3) EXTENSION COST ($)
ANNUAL O8M COSTS
Inspect and maintain fence and warning si 1 LS 2500 2500
Cap maintenance ¥
First year 1 Ls 22000 22000
After first yoar 1 Ls 11000 11000
Misc monitoring 1 LS 5000 5000
Administrative costs 1 LS 10000 10000
Maintenance reserve and contingency co 1 LS 17000 17000
(A6a) TOTAL ANNUAL O&M $57,000 (first yoa)
$46,000 (after first yoar)
30 YEAR PRESENT WORTH COST = $14,000,000
LEGEND

Level D protective equipment = 1
Leve! C protactive equipment = 2
NA - Not applicable
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COST ITEM DESCRIPTION QUANTITY UNITS UNIT SUBTOTAL COosT TOTAL COMMENTS
COST($) COST (8) EXTENSION COST ($)
WATER COLLECTION AND TREATMENT Filtrate from dewatering; waler from decontamination of
personnei & equipmant
Site praparation 1 LS 15000 15000 2100 17100  Ciearing, utility connections
Operation ! MO 31560 31560 3640 35200  Mobi sedi jonirati tx PLK
Pump water to discharge 7000000 GAL 0.02 140000 NA 140000  Elsctricity, analytical, operations
186560 5740 $192,000
INCINERATION Dewatered sawer salids; excavated materials from Sewsr repa
Spent carbon
Load/hautiunload 4650 CY 5 23250 13950 37200
Incineration 5347.5 TONS 450 2406375 INCL 2406375  Ste praparath trial bum, 7
2429625 13950 §2,444,000
{A6a) SUBTOTAL $7.663,310 $297,456 $7,960,000
8id contingendies {15% of Const. Sublotal) $1,194,000
Scope contingencies (25% of Const. Subtotal) $1.990,000
CONSTRUCTION TOTAL $11,144,000
Start-up (10% of dewaltering and water tr Wt cost+ 5% of i ion costs) $146,419
Permitting and legal costs (3% of C.T.) $334,000
Service during const. (8% of C.T.) $892,000
Engineering and design (8% of C.T) $892,000

TOTAL IMPLEMENTATION COST

(A6a) TOTAL CAPITAL COST
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COST ITEM DESCRIPTION

QUANTITY

OLD STP
Vacuum sludge from digester
Transport to sludge dewatering
Demolish digester, clarifiers, etc.
Install 1 foot soil cover
Fence area
Post warning signs

WEST WwrP

Drain andvor pump water from aerat.basin 6800000

Cap drained aeration basin
Native fill
Topsoil
Sod

Fence area

Post warning signs

ROCKY BRANCH -
FLOOD PLAIN
Exc/Bckfill soils w/ TCOD > 1ppb

SLUDGE DEWATERING

Site preparation
Dewatering operation
Pump water to water treatment

46000
2400
3
7500
75

4100

250000

UNITS UNIT COST($) SUBTOTAL

CcOoSsT

TOTAL

COMMENTS

COST ($) EXTENSION COST ($)
cYy 85 75650 45390 121040  Assuming 5% solids
Ls 6200 ' 6200 INCL 6200  Transport in tanker bucks, demurrange
LS 470000 470000 65800 535800  Demolsh afl structures, bury injover secondary darfliers
LS 110000 110000 15400 125400 Cover siudge drying beds and secondary clarifier with soil
LF 880 13200 NA 13200 To restrict access and use
EA 32 450 NA 480 Post signs 1 per 100LF
675530 126590 $802,000
GAL 0.01 68000 9520 77520  Pump/Drain o ox. pond. Assume 7 ft of water
Filt to grade with surrounding soil
cy 11 506000 70840 576540
cYy 20 48000 NA 48000
AC 12400 37200 NA 37200
LF 880 66000 9240 75240 To resirict acoess and use around ox.ponds & aer.basins
EA 32 2400 336 2736 Fost signs 1 per 100LF
727600 89936 $818,000
cy 170.00 697000 INCL 697000  Grid 17 & 18- undeveloped residential areas; prelim
697000 o $697,000
incl.sewer sediment (10cy), digester skidge (890cy)
Dewalar sludge 1o 15% sokds
LS 15000 15000 2100 17100  Clearing, utiity connections
MO 31560 31560 15600 47160  Mobll piats and frame system
GAL 0.02 5000 NA 5000 Electricity, analytical, operations
51560 17700 $69,000
0267161



VERTAC OFF-SITE FS COST ESTIMATE -- ALTERNATIVE 6b

!
t

COST ITEM DESCRIFTION QUANTITY UNITS UNIT COST(§) SUBTOTAL COST TOTAL COMMENTS
COST (8) EXTENSION COST (§)
GENERAL Some line kems inciixde various general costs as indicated
Mobilization, Demobilization, Bonding, 1 LS 566862 5668862 NA 566862  10% of ah. SUBTOTAL, excluding incin & this line
And insurance
Community Relations 1 LS 10000 10000 NA 10000  Prapare and plan public meetings, prass brigting
Haealth & Safely Preparations Based on sum tolal of labor for kines items
Worker Physicals 55 EA 500 27500 NA 27500  where health and safety preparations not included
Worker Training - initial 27 EA 3200 86400 NA 86400
- refresher 27 EA 1250 33750 NA 33750
Site Health & Safety -- PPE Basad on totals of C or D labor for lina items
Personal Protective Equipment - Level C 475 MD 40 19014 NA 19014  whara health and safety preparations not inciuded
Personal Protective Equipment - Level D 3132 MD 20 62636 NA 62636
Decontamination
Decon Traller 16 MO 1000 16000 NA 16000  Assume 1 decon trafler per crew of 5in C/D
Vehicle Decontamination Station 1 LS 10000 10000 NA 10000 Temporary fackity-HDPE on gravel, sump&pump,tank
Construction Administration Trailer 16 MO 270 4320 NA 4320
Monitoring
Background Alr Monitoring 1 LS 50000 50000 NA 50000  High volume particuiate sampling & analysis
Ambient Air Monitoring 3 MO 10000 30000 NA 30000  Ambient conditions & particulate monitoring (work areas)
. 916482 0 $916,000
COLLECTION LINES
Repair exst sewer system (broken section t LS 466000 466000 INCL 466000  Assume 300 i needs rapair before fushing
Clean solids out of active sewer lines 1t LS 291000.00 291000 40740 331740 Hydraulic flushi ing, camera insp
Maintain service of existing sewer systam 1 LS 20000.00 20000 2800 22800 Temp sewer ines, pumping
Install pipe finers 10350 LF 100 1035000 NA 1035000
Grout abandoned interceptor 1 LS 18000 18000 NA 18000  Pump grout into manholes to fil Interceptor knes
1830000 43540 $1,874,000
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COST ITEM DESCRIPTION QUANTITY UNITS UNIT COST($) SUBTOTAL COST TOTAL COMMENTS

Start-up (10% of dewatering and water reatment cost+ 5% of incineration costs)

Permitting and legal costs (3% of C.T.)
Service during const. (8% of C.T.)
Engineering and design (8% of C.T)
TOTAL IMPLEMENTATION COST
(A6b) TOTAL CAPITAL COST

ANNUAL O&M COSTS

COST () EXTENSION COST (8)

Inspect and maintain fence and ing si 1 LS 1800
Cap maintenance {aeration basin & onsite consolid)

First year 1 LS 29000

After first year 1 LS 15000
Misc monitoring 1 LS 5000
Administrative costs 1 LS 10000
Maintenance reserve and contingency co 1 L8 26000

(AL} TOTAL ANNUAL O&M
30 YEAR PRESENT WORTH COST =
LEGEND

Level D protective equipment = 1
Level C protective equipment = 2
NA - Not applicable

$52,081

Y $262,000

$699,000

$699,000

$1,713,000

$10,400,000
1800
29000
15000
5000
10000
26000

$72,000 (first yoar)

$58,000 (after first yaar)

$11,000,000

mzzss=o===
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COST ITEM DESCRIPTION

WATER COLLECTION AND TREATMENT
Site preparation

Operation
Pump water to discharge

CONSOLIDATE SOLIDS ONSITE
Load/Haul/Unioad
Truck decontamination operations

Spreading fill with bulldozer
RCRA Cap

INCINERATION

Load/haulunload
Incineration

(A6b) SUBTOTAL

Bid contingencies (15% of Const. Subtotal)
Scope contingencies (25% of Const. Subtotal)

CONSTRUCTION TOTAL

QUANTITY UNITS UNIT COST(S) SUBTOTAL CcosT TOTAL COMMENTS
COST ($) EXTENSION COST (%)
Filtrate from ok ng; waler from i of
Ppersonnel & equipment
1 LS 15000 15000 2100 17100 Claaring, utility connections
1 MO 31560 31560 3640 35200 Mobil' ion/fittrati P
7000000 GAL 0.02 140000 NA 140000 Electricity, analytical, operations
186560 5740 $192,000
Dewalared skidge, bagged soil, incinerator ash
4100 CY 5.00 20500 12300 32800
345 EA 100.00 34500 4830 39330
4100 CY 200 8200 4920 13120
0.6 AC 400000 240000 INCL 240000 21t dlay and i layers
303200 22050 5325,(?00
Dy d sewer solids; ials from sewer repa
Spent carbon
550 CY 5 2750 1650 4400
6325 TONS 850 537625 INCL 537625 Site preparati ization, tral bum, issioning,
operations, demabilization
540375 1650 $542,000

§5,928,307 $307,206 $6,240,000

$936,000
§1,560,000

$8,736,000
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~ ~~
SEWAGE COLLECTION SYSTEMS
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)
SAMPLING SAMPLE
LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA
BACKGROUND ABCD ND-0.023
{Vanberg Bivd.)
EX 4.54
A EX1.77 EXND-1.8
A EX33.1 AB 70.5
BRADEN-ALTA mnhole 0.159 10.9
line VERTAC-STP 1.13
A AB 18.4 AB ND-3.81
A AB 30.9
A AB 0.11 AB 3.5
A AB 1.92 EX 1.98
ranhole of rcks/drt A AB7.8
A EX 6.6
A AB3.2
B EX1.7
A EX119.4
A EX0.09
A EX 0.61
_ - A EX >200
A EX ND-0.06
A EX ND-0.46
A EX 4.5
A EX22.3
A =0-3inch AB = abandoned line
B =3-6inch EX = existing line
C=6-9inch
D =9-12inch

ND = non-detectable at given detection concentration
* Samples taken prior to 1983 are pre-R! samples by EPA and ADPC&E.
Sampling protocols and exact locations for these pre-RI samples are unknown.
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Old STP Area
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OLD STP AREA
SAMPLING DATA TABLE FOR 2,3,7,8 TCDD (ppb)
SAMPLING
LOCATION SAMPLE
(media) DEPTH 1984 DATA 1987 DATA 1988 DATA*
BACKGROUND ABCD ND-0.023
(Vanberg Bivd)
PERIMETER S 1.01 [66]
(soil)
SLUDGEDRYBED S 2.79DU [73]
(soil) A ND-0.01
A 0.77
B 6.59
B 0.58
CLARIFIERS A 1.62
{sediments) A 0.23
CLARIFIER AREA S NA (0.307) [39]
{soil)
SLUDGE DIGESTER B 53
(sediments) B 12.46
SLDG COLLCT. AREA A ND-0.076
(soil) A ND-0.05
E ND-0.21
E 0.42
X ND-0.048
X 1.19
A = 0-3 inch S = surface sample
B=3-6inch X = deep bottom samples
C=6-9inch
D =9-12inch
E = 12-15inch

NA = not analyzed for 2,3,7,8-TCDD when TCDD < 1

( ) = non-isomer-specifc TCDD concentration

ND = non-detectable at given detection concentration

DU = duplicate associated with sample; highest value shown
* highest value of sampling grid used

[ ] = number of grabs taken in sampling grid
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Aeration Basin
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AERATION BASIN
SAMPLING DATA TABLE FOR 2,3,7,8 TCDD (ppb)
SAMPLING
LOCATION SAMPLE
{media) DEPTH 1984 DATA 1987 DATA 1988 DATA"
BACKGROUND ABCD ND-0.023
(Vanberg Blvd)
PERIMETER S NA (ND-0.3) [83]
(soil)
NW QUAD S NA (ND-0.3) [6}
(sludge) IN NA (ND-0.3) [6]
NE QUAD A 379 29
(sludge) E 1.50U
F 1.7
S 1.41[6]
IN NA (ND-0.3) [6]
SW QUAD A 6.5 27
(sludge) E 0.8DU/SP
S NA (0.71) [6]
- IN NA (ND-0.3) [6]
SE QUAD A 16.2 76
(sludge) G 2.08 1.9SP
S 2.83 DU (6]
IN NA(ND-0.3)DU [6]
A =0-3inch F = 15-18 inch S = surface sample
B = 3-6 inch G = 18-21 inch IN = interface sample b/w bottom
C = 6-9inch H = 21-24inch sediment and liner
D=9-12inch | = 24-27 inch
E=12-15inch J =27-30inch

NA = not analyzed for 2,3,7,8-TCDD when TCDD < 1

() = non-isomer-specifc TCDD concentration

ND = non-detectable at given detection concentration

DU = duplicate associated with sample; highest value shown

8P = split sample; highest value shown

* highest value of sampling grid used

[ 1 = number of grabs (surface samples) or cores (interface samples)
taken in the sampling grid
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Oxidation Pond
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OXIDATION POND

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING
LOCATION SAMPLE
{media) DEPTH 1979 DATA 1981 DATA' 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
BACKGROUND ABCD ND-0.023
{Vanberg Blvd)
PERIMETER ) NA {ND-0.3) [58]
(soil)
NORTH POND 757
(sludge)
NW QUAD A 3.00 1.2
X ND-0.7
D 0.4
0.59
S 0.29 {4]
IN NA (ND-0.3) [4]
NE QUAD A 36
X ND-0.98
A 1.8 1.8
F 0.025
X ND-0.51
0.87
S 097 [4]
IN NA(ND-0.3)DU [4]
CENTER NORTH HALF 0.75
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 OXIDATION POND
SAMPLING DATA TABLE FOR 2,3,7,8-TGDD (ppb)

SAMPLING
LOCATION SAMPLE
(media) DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
SOUTH POND 8.37

(sludge)

SW QUAD A 1.98 0.41
X ND-0.34
D 0.0061

0.67

S NA (ND-0.3) [4]
IN NA (ND-0.3) (4]

SE QUAD A ND-0.92 1.3
G ND-0.029
X ND-0.44
A 2.52 ND-0.57
c 0.0059
X 0.2
A 13 1.1
J 0.015
X ND-0.15

0.93

S NA (ND-0.3) [4]
IN NA (ND-0.3) [4]

SOUTH EDGE E ND-0.825P

N & S POND COMPOSITE 34
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SAMPLING
LOCATION
(media)

OUTFALL DITCH
crnr by OXPOND
100'frm OXPOND
200'frm OXPOND
300'frm OXPOND

OUTFALL

25'below outfall

SAMPLE

OXIDATION POND

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD {ppb)

DEPTH 1979 DATA 1981 DATA! 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
A ND-0.19
<0.80
[ ND-0.13
A ND-0.07
C ND-0.14
A 0.74 0.45
s NA(ND-0.3)DU[10]
A 2 1.2SP
B ND-0.15
c ND-0.15
- NA(ND-0.3)DUj26]
A 35 0.5SP
B 1.1 0.6SP
Cc 21 0.68
- NA(ND-0.3)DU[26]
X ND-0.3
A ND-0.4
B ND-0.13
Cc ND-0.15
C ND-0.1
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Rocky Branch in the
Vicinity of STP
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ROCKY BRANCH IN THE VICINITY OF STP
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE

SAMPLING AREA LOCATION DEPTH 1979 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA*
;
BACKGROUND VANBERG BLVD ABCD | ND-0.023
WEST MAIN ST E BANK S NA (ND-0.3)[36]
BRIDGE
REDMOND RD. 0.13
MANHOLE 2043 Wof RBbw RDMND S NA (ND-0.3)[36]
Rd & MPRR
CORY DRIVE c ND-0.73
ROCKY BRANCH

S REDMOND RD - HWY 167

INSTREAM ND-0.17 0.098SP
ND-0.05
ND-0.08

0.15 0.046SP

0.39

0.18

0.16 0.86
ND-0.02

1.7 0.975P

ND-0.33
ND-0.05 0.0049

NEAR STREAM

NA(0.569)DU[50]

POPO>PXPO0TDP>PO0O0N>»

0.27

026177



SAMPLING
SAMPLING AREA LOCATION
NEAR STREAM
ROCKY BRANCH
SOUTH OF HWY 167
INSTREAM

HWY 167

ROCKY BRANCH,IN THE VICINITY OF STP

SAMPLE
DEPTH

QOOW>P>POVU»>OX

OCOW>OW>»0

1979 DATA

1983 DATA

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

1984 DATA

1987 DATA

1988 DATA"

0.384
25

1.16

ND-0.13
ND-0.08
ND-0.7

15
ND-0.11
ND-0.02
ND-0.2
ND-0.094
ND-0.02

ND-0.19
ND-0.08
ND-0.1
ND-0.06
0.41
0.1
ND-0.11
ND-0.12

0.64

0.855P
0.63

0.52

026178

NA (ND-0.3)[25]




ROCKY BRANCH IN THE VICINITY OF STP
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

- SAMPLING SAMPLE

SAMPLING AREA LOCATION DEPTH 1979 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
A =0-3inch S = surface sample

B = 3-6 inch X = deep bottom sample

C=6-9inch

D =9-12inch

NA = not analyzed for 2,3,7,8-TCDD when TCDD < 1

{ ) = non-isomer-specifc TCDD concentration

ND = non-detectable at given detection concentration

DU = duplicate associated with sample; highest value shown

SP = split sample; highest value shown

* Highest value of sampling grid used

“* Samples taken prior to 1983 are pre-Rl samples by EPA and ADPCAE.
Sampling protocols and exact locations for these pre-Ril samples are unkown.

[ ] = number of grabs taken in the sampling grid
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Vertac Property Line &
Rocky Branch
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VERTAC PROPERTY LINE & ROCKY BRANCH
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING GRID

SAMPLING AREA GRID NO. AREA 1987 DATA 1988 DATA 1989 DATA
BACKGROUND * ND-0.023
(Vanberg Bivd.)
VERTAC PROPERTY 1A 20" X 250 1.382
LINE™ 2A 20" X 250 0.608
3A 20" X 250 0.543
4A 20° X 250° 1.686
5A 20" X 250" NA(ND-0.3)
6A 20° X 250 NA(ND-0.3)
7A 20" X 250 0.502
8A 20" X 250 NA(ND-0.3)
WEST SHORE 1 20" X 250" NA(ND-0.3)
ROCKY BRANCH 2 20" X 250° NA(ND-0.3)
WEST LEG 3 20" X 250" 0.92
PROPERTY LINE - 4 20" X 250 0.852
CONFLUENCE ** 5 20" X 250’ 0.765
6 20" X 250° 0.423
7 20" X 250 <.317
B - 8 20’ X 250 NA(ND-0.3)
9 20° X 250 3.769
10 20" X 250 19
11 20’ X 250° 1.422
12 20" X 250 0.804
13 20" X 250 2537
14 20" X 250° 2.361
15 20" X 250" 4779
16 20" X 250 2.736
17 20" X 215° 8.485
18 20' X 215 9.6563
RESIDENTIAL AREAS **
BRADEN 1-4 10° X 200’ 1.135
HICKS 12-14 20 X100 ND-0.53
ROTE 16-18 20 X 100 ND-0.2
SWELL 1 20-22 20 X 100° 0.6
SWELL 2 23-25 20 X100 0.31
GRID3 26-28 20 X 100 0.26

GRID 4 29-31 20 X 100 0.25
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VERTAC PROPERTY LINE & ROCKY BRANCH
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING GRID

SAMPLING AREA GRID NO. AREA 1987 DATA 1988 DATA 1989 DATA
1924 MAIN ST.

BLDG DUST 7-10 ND-1ng/sample

DIRT PILES 6 0.569

NA = not analyzed for 2,3,7,8-TCDD when TCDD < 1
() = non-isomer-specifc TCDD concentration

ND = non-detectable at given detection concentration
* Sampied at 0-3,3-6,6-9,9-12 inch depths.

** 3 samples taken per grid, highest value shown,
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Rocky Branch
Floodplain
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SAMPLING
SAMPLING AREA LOCATION
BACKGROUND VANBERG BLVD
W.LEG(0-250ft. 0-20ft.frm crk
frm junct.of
W and E legs)
20-40ft frm crk
40-60ft.frm crk
W.LEG(250-500ft. 0-20ft.frm crk
frm junct.of
W and E legs)
20-40ft.frm crk
40-60ft.frm crk
60-80ft.frm crk
80-100ffrmcrk

100-120ft. frm crk

SAMPLE
DEPTH

p
5]
(o]
o

v nmnnn

nmwmomouoomhnLuewonuonounnn

ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

1979 DATA

1981 DATA

1983 DATA

1984 DATA 1987 DATA

1988 DATA*

§
\

ND-0.023

026184

288
2,01
NA (ND-0.3)
1.98
1.68
1.79
NA (0.869)
NA (0.723)
NA (0.794)

273
2.67
253
2.02
1.83
1.9
1.74
1.08
0.96
1.45
1.15
1.32
134
1.23
1.28
NA {0.96)

[150]
[150]
[150]
1150]
[150]
[150]
[150]
[150]
(150
[150]
[150]
{150}
(150]
[150]
[150]
[150}
[150]
[150)
[150]
[150]
[150]
[150]
[150]
(150}
[150]
[150]



SAMPLING
SAMPLING AREA LOCATION
W.LEG(500-750ft. 0-20ft.frm crk
frm junct.of
W and E legs)
20-401t.frm crk
W.LEG(500-7501t. 40-60ft.frm crk
frm junct.of
W and E legs)
W.LEG(750-930it. 0-20ft.trm crk
frm junct.ot
W and E legs)
20-40ft.frm crk
40-60ft frm crk
W.LEG S of GREGORY RD.
GEN.SAMUEL RD.

SAMPLE
DEPTH

won

oo nwmow

Lwuoonnmnonmoomnwonow

o >

ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

1979 DATA

1981 DATA

1983 DATA

1984 DATA

1987 DATA

1988 DATA"

<0.05

<0.07

ND-0.065
ND-0.19

026185

NA (0.849)
NA (0.890)

1.26
1.81
1.85DU
NA (0.738)
0.65
155
NA (ND-0.3)
NA (ND-0.3)
NA (0.417)

NA (0.728)
NA (0.412)
095
1.09
0.87
1.42
NA (0.695)
NA (0.584)
NA (0.729)

[150]
[150]
[150]
[150]
(150
[150]
[150]
[150]
[150]
{150]
[150]
[150]
{150]
[150]
[150]
(150}
[150]
[150]
[150]
(150}
[150)
[150]



ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE

SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
REDMOND RD.
E side ditch 1 mi N of WMAIN <0.03
end of road <0.021
E.LEG(0-250t. 0-20ft frm crk S NA (ND-0.3) [150]
frm junct.of S NA (ND-0.3) [150]
W and E legs) S NA (ND-0.3) [150]
E.LEG(250-500ft. 0-20it.frm crk S NA (ND-0.3) [150]
frm junct.of S NA (ND-0.3) [150]
W and E legs) s NA (ND-0.3)  [150]
E.LEG(500-750ft. 0-20ft.frm crk S NA (ND-0.3) [150]
frm junct.of S NA (ND-0.3) [150}
W and E legs) S NA (ND-0.3) [150)
ELEG(750-1000ft.  (-20ft trm crk S NA (ND-0.3) {150}
frm junct.of S NA(ND-0.3)DU[150]
W and E legs) S NA (ND-0.3) [150]
E.LEG(1000-1250ft.  0-20ft.frm crk S NA (ND-0.3) [150]
frm junct.of S NA (ND-0.3) [150]
W and E legs) S 1.11 [150]
resample (1.11) S NA (ND-0.3) [150]
1000ft to road S NA (ND-0.3) [150]
road to 1250ft S NA (ND-0.3) [150]
drt ple @ tnc crr S NA (ND-0.3) [150]
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SAMPLING
SAMPLING AREA LOCATION
20-40ft frm crk
E.LEG(1250-1500ft.  0-20ft.frm ¢crk
frm junct.of
W and E legs)
ELEG(1500-1750ft.  0-20ft.frm crk
frm junct.of
W and E legs)
E.LEG(1750-1880ft.  0-20ft.frm crk
frm junct.of
W and E legs)
EAST LEG SMITHWICK DR.
SE crnr of VERTAC
INSTREAM
HINES DRIVE WOODED AREA
{end of st.)
Lot 11
3002 HINES it edge of lawn

SAMPLE
DEPTH

]
]
S

woOw

www

o]

oOP»O>P

ROCKY BRANCH FLOODPLAIN

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

1987 DATA

1988 DATA*

1979 DATA 1981 DATA 1983 DATA 1984 DATA
<0.035
0.8
0.1
7.58
ND-0.23
ND-0.12
<0.041
0.028

6.8
1.35p
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NA (ND-0.3) [150]
NA (ND-0.3) [150]
NA (ND-0.3) [150]

NA (ND-0.3) [150]
NA (ND-0.3) [150]
NA (ND-0.3) [150]

NA (ND-0.3) [150]
NA (ND-0.3) [150]
NA(ND-0.3)DU[150]

NA (ND-0.3) [150]
NA (ND-0.3) [150]
NA (ND-0.3) [150]



SAMPLING
SAMPLING AREA LOCATION
3026 HINES garden
3105 HINES garden soil
HINES COVE
WEST LANE RUNOFF DITCH

2111 WEST LANE

2113 WEST LANE

2112 WEST LANE

Lot 21

0-20ft.frm crk

0-20ft.frm crk

0-201t.frm crk

20-40ft.frm crk

40-60ft.frm crk

ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLE
DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA*
0.004
<(0.040

A ND-0.069

c ND-0.37

A 0.84 0.12

c 3.01 0.011SP

26

s NA (ND-0.3) [11}#
s NA (ND-0.3) [t1}#
s NA (0.548)  [11]#
s NA (ND-0.3) [26}#
S NA (ND-0.3) [26}#
[ NA(ND-0.3)DU [26}#
S 3.43 15
S 418 [15}#
s 3.59 [I5#
s 1.24 {22
[ 2.74 (22
s 1.51 [224
s NA(0.539) [32]
S NA(0.716)  [32)
S NA(0.575) [32]



SAMPLING
SAMPLING AREA LOCATION
BRADEN STREET 14ft frm manhole
lawn at W end of st.
CREEK INSTREAM
2203 BRADEN 0-20ft.tfrm crk
20-40ft.frm crk
40-60f.frm crk
60-80ft.frm crk
2202 BRADEN 0-20ft frm crk

20-40ft.frm crk

40-60ft.frm crk

ROCKY BRANCH FLOODPLAIN

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLE
DEPTH

nwoObLuOLOwonnomonnnw

oo nw

1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA

1988 DATA"

ND-0.19
0.456
ND-0.58

026189

1.87

2.39

2.27

12

1.21

11
NA (ND-0.3)

0.33
NA (ND-0.3)
NA (ND-0.3)
NA (ND-0.3)
NA (ND-0.3)

1
1.16
1.66DU
NA (0.896)
NA (0.710)
NA {0.906)
NA (ND-0.3)
NA (0.387)
NA (ND-0.3)

{46}
(a6}
[a6}#
(351
[35}#
[35)#
[27]
(27}
[27]
{24]
{24
[24]

[491#
[49}#
[49)#
(441#
[44}#
{44}
(36)
[36)
{36]



SAMPLING
SAMPLING AREA LOCATION
2200 BRADEN yard soil
2113 BRADEN garden soil
SW cmr backyard
rose garden
CREEK west keg
intersection BRADEN & HINES
ALTA COVE
618 ALTA COVE 0-20ft.frm crk
20-40ft.frm crik
620 ALTA COVE 0-20ft.frm crk
NW ¢rnr backyard
garden soil
near S fence
LOT 36

SAMPLE
DEPTH

oo nw

wnwnnm

ROCKY BRANCH FLOODPLAIN

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA*
0.03
<0.085
<0.045
42
0.236
<0.021
NA (0.838)  [44}#
0.78 [44}#
NA (0.631)DU {44)#
NA (0.424) (40}
NA (0.430) [40)
NA (0.385)  [40]
NA (0.382)  [33]
NA (0.566)  (33]
NA (0.482) [33]
0.05
0.069
0.47
0.058
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ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE

SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA*
ALTA LANE N end of LN <0.027
625 ALTA N end of house <0.021
OAKLEY LANE
624 OAKLEY garden soil 0.013
608 OAKLEY manhole #2734 S NA (ND-0.3) [8]
S NA (ND-0.3) [8]
S NA (ND-0.3) [8]
617 OAKLEY manhole #2735 S NA (ND-0.3) [35]
S NA (ND-0.3) {35}
S NA (ND-0.3) [35)
CARPENTER DR.
628 CARPENTER N end of house <0.029
BROOKHAVEN COURT
601 BROOKHAVEN 0-20ft.frm crk S NA (ND-0.3) [14]
S NA (ND-0.3) [14]
S NA (ND-0.3) [14]
605 BROOKHAVEN 0-20ft.frm crk S NA(ND-0.3)DU[14]
S NA (ND-0.3) [14]
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SAMPLING AREA

SAMPLING
LOCATION

609 BROOKHAVEN

613 BROOKHAVEN

617BROOKHAVEN

621 BROOKHAVEN

625 BROOKHAVEN

629 BROOKHAVEN

HILL ROAD

0-20ft.frm crk

0-20ft.frm crk

0-20ft.frm crk

0-20ft.frm crk

0-20ft.frm crk

0-20ft.frm crk

SAMPLE
DEPTH

S

nwww wnw wnnw wnn wouon

@womw

ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)
!

1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA

1988 DATA"

0261972

NA (ND-0.3) [14]

NA (ND-0.3) [14]
NA (ND-0.3) [14]
NA (ND-0.3) [14]

NA (ND-03) [14]
NA (ND-03) [14]
NA (ND-03) [14]

NA (ND-0.3) [14]
NA (ND-0.3) {14]
NA (ND-0.3) [14]

NA (ND-0.3) [14]
NA (ND-0.3) [14]
NA (ND-03) [14]

NA (ND-0.3) [26]
NA(ND-0.3)DU {26]
NA(ND-0.3)DU{26]

NA (ND-0.3) [13]

NA (ND-0.3)
NA (ND-0.3)

3]
(131



SAMPLING AREA

SAMPLING
LOCATION

1703 HILL

1704 HILL

0-20ft frm crk

0-20ft.frm crk

30ft so of ditch

20-40ft frm crk

301t. s0 of ditch

north of ditch

40-60ft. frm crk

60-80ft. frm crk

manhole #2745

SAMPLE
DEPTH

»wwow

DO LOOLNDOOLOLLLOLOLOOOOOOn

ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

1984 DATA

1987 DATA

1988 DATA"

0261493

NA (ND-0.3)
NA (ND-0.3)
NA (ND-0.3)

2.78
131
1.83
266
3.65
2.30DU
2.08
597
4.61
5.76
12.32
10.92
NA {0.335)
NA (0.334)
NA (0.372)
1.82
244
1.69
NA (ND-0.3)
NA (0.894)
NA (0.603)
11.84
7.68
6.12

133
(33]
(331

) 4
(31}#
[31}#
[21}#
21}
21
[32)#
[32)#
(32}
)
21
[21}#
[24]#
[24]#
[24]#
(28]#
[28}#
(28}#
[28)#
[28}#
[28}#
{36}
[36}#
[36]#



ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE

SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA*
4
80ftE of mnhol2745 S 48 [32}#
s 3.34DU [324#
S 3.19 [32}#
DITCH W of #2745 S 54,73 [10]
#2745 N of ditch S 3.09DU [40}#
S 3.85 [40}#
S 3.25 [40}#
#2745 S of diich K] NA (0.519)  [25]#
S NA (ND-0.3) [25#
S NA (ND-0.3) [25}#
low area N of pool S 6.52 (36}#
S 11.65 [36]#
S 7.16 [36}#
backyard <0.07
MANHOLE #1152 S NA (ND-0.3) [30]
S NA (ND-0.3) (30}
S NA (ND-0.3) [30]
1709 HILL garden soil 0.052
1712 HILL manhole #2741 S NA (ND-0.3) [35)
S NA (ND-0.3) [35)
S NA (ND-0.3) [35]
1804 HILL manhole #2740 S NA (ND-0.3) [35]
S NA (ND-0.3) [35]}
S NA (ND-0.3) [35]

0261914



ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE

SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
1712 and 1804 backyards S NA (ND-0.3) [7]
EAST LEG 0.535

REBEL DR. (1982 SAMPLES)

1446 REBEL under bldg <0.025

1519 REBEL boring <0.025

1515 REBEL front yard <0.025
backyard <0.025

drainage ditch (behind REBEL) <0.025

MARSHALL RD.

intersection MARSHALL & REBEL <0.088

drainage ditch 0.61

Lutheran residence <0.042

E of Marshall S of Gregory <0.04

RANDOM GROSS GRID SAMPLING RESULTS

604 BROOKHAVEN S
604 CHERYL S
2200 BRADEN S

026195

NA (ND-0.3) [3]
NA (ND-0.3) [3]

NA (ND-0.3) [3]



ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,.8-TCDD (ppb)

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA®
2111 BRADEN s NA (ND-0.3) [3]
2113 BRADEN ] NA (ND-0.3) [6]
field behind BRADEN church S NA (ND-0.3) [3]
vacant lot on HINES S NA (ND-0.3) [3]
BANKS OF WEST AND EAST LEGS
WEST LEG 0-500ft it bank s 0.61 [50]
(6in above water) 0-500t rt bank s 0.99 [50]
510-1000ft Ift bnk s 0.76 [50]
$10-10001t nt bank s . 0.65 {50}
1010-1500ft Kt bnk S 0.61 [50]
1010-1500ft tbank S 0.55 [50]
1510-20001t Ht bnk S 054DU  [50]
1510-2000ft tbank S 0.7 [50]
2010-2230f It bk S ND - 0.59 {501
2010-2230ft ibank S - [50]
EAST LEG 10-500f 1t bank s NA(0.387)  [50)
{6in above water) 10-500f rt bank S NA (ND-0.3)  [50]
510-1000tt Ift bnk S NA (ND-0.3) [50]
510-1000ft rt bank S NA (ND-0.3) [50]
1010-1500ft it bnk S NA (0.475)  [46]
1010-1500ft tbank S NA (0.872)  [46]
026196



ROCKY BRANCH FLOODPLAIN

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1973 DATA 1381 DATA

1983 DATA

1988 DATA*

1510-2000ft it bnk S

1510-2000tt rt bank S

2010-25001t lft bnk S

2010-2500ft rt bank S

2510-2940ft It brk S

2510-2940ft rt bank S

(resample) 2510-2940ft it bank S
(12in above wtr) 2510-2940ft it bank S

BOTTOM SEDIMENT WEST AND EAST LEGS

CONFLUENCE S

WEST LEG VERTAC fence S

EAST LEG 1704 HILL S
NEAR SITE N ot

WEST MAIN

<0.011
<0.008
0.064
<0.013
0.042
0.03
<0.01
0.17

026197

NA(0.632)  [44]
NA (ND-0.3) [44]
NA (0.882)  [50]
NA(0.335)  [50]
NA(0.304)DU [37]

0.16 [37]
NA(ND-0.3) [37]
NA (ND-0.3) [37)

NA(ND-03) [1]
NA (ND-0.3) [1]

NA(ND-0.3)DU[1]



SAMPLING AREA

SAMPLING
LOCATION

WEST MAIN

ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLE

DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
i

0.47

0.9

33.4

0.11

0.94

0.012

0.77

0.1

0.41

0.019

0.128

0.26

0.14
3.2
0.246
<0.074
<0.077
0.27

= 026198



ROCKY BRANCH FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA

1987 DATA

1988 DATA"

A =0-3inch S = surface sample

B =3-6inch

C =649inch

D =9-12inch

NA = not analyzed for 2,3,7,8-TCDD when TCDD < 1

() = non-isomer-specifc TCDD concentration

ND = non-detectable at given detection concentration

DU = duplicate associated with sample; highest value shown

SP = split sample; highest value shown

* Highest value of sampling grid used

** Samples taken prior to 1983 are pre-RI samples by EPA and ADPC&E.
Sampling protocots and exact locations for these pre-RI samples are unknown.

[ ] = number of grabs in sampling grid

# = sample areas represented by these samples have been excavated by Hercules

026199



Bayou Meto and
Floodplain

026200




SAMPLING
SAMPLING AREA LOCATION

BACKGROUND VANBERG BLVD

BAYOU METO BANKS AND INSTREAM

.1-.88 mi
below outfall
HWY 167
CONFLUENCE
.88-2.4 mi SOYBEAN FLD.
below outfall DRY CREEK

BAYOU METO AND FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLE
DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
T
ABCD ND-0.023
<0.010
<0.012
<0.011
<0.10
X ND-0.80
X 0.19
A <0.020 0.27 0.024SP
X 0.04
X. ND-0.082
A ND-0.47 0.036SP
B ND-0.21
C ND-0.33
A 0.53 0.29
X 0.88
D ND-0.0065
A 0.58 0.74 0.8SP
A 0.06 0.068DU
A 0.9
A 0.37 1
X ND-0.04
A 0.1 1.03
X 0.1

02672

NA (ND-0.3) [50]

01



SAMPLING AREA

SAMPLING
LOCATION

BAY MOUTH
WOODLAND

RR TRACK

BAYOU METO AND FLOODPLAIN

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb}

SAMPLE

PO m>

P20 XODDOD>PEPOPPOP>

*
*

DEPTH 1979 DATA 1981 DATA  1983DATA 1984 DATA 1987 DATA 1988 DATA®
0.81 034
12 0.12SP
1.1 0.33
NA (ND-0.3) [38]
0.044 0.86 0.415P
0.098
158  0.00465P
0.49
13
1.1 053
0.54 0.855P
152 0.75SP
04
0.78 0.64
ND-0.16 1.75P
0.2
0.81
1.2
1.1
0.39 022
1.02 0.34 0.25
0.61
NA (ND-0.3) [50]
NA (ND-0.3) [50]
0.25 0.18
0.31 0.18
1.1
0.0029

O X >»>»



BAYOU METO AND FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
i
. NA (ND-0.3) [50}
. ) NA (ND-0.3) [42]
HWY 161 A 0.35 ND-0.79 0.14SP
X ND-0.08
05
<0.010
0.3
1.6
2.4-3.23 mi A 0.22DU
below outfall [o] 1.08 0.54DU/SP
0.59
3.23-4.09 mi IRRIGATION DITCH A ND-0.09 ND-0.0055DU/SP
below outfall HWY 391 <0.009
0.014
LONOKE CNTY W edge county line A 024
LINE X ND-0.03
X ND-0.03
above SHEFF. LK. X ND-0.02
HWY 15 below 140 A 0.015 0.0044
<0.021
0.023
<0.07
0.036

026203



BAYOU METO AND FLOODPLAIN

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE
SAMPLING AREA LOCATION DEPTH 1979 DATA 19681 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
HWY 31 <0.021
<0.02
<0.1
<0.07
0.036
HWY 13 <0.02
<0.085
0.04
HWY 79 <0.02
<0.08
<0.018
E of RR bridge A 0.061
\
BENSON BRIDGE <0.02
<0.02
ND
HWY 152 <0.02
<0.03
0.034
HWY 11 <0.02
<0.02
<0.025

026204



SAMPLING

SAMPLING AREA LOCATION

ARKANSAS RIVER BAYOU JUNCTION

BAYOU METO FLOODPLAIN
.1-.88 mi HWY 167
below outfall
2yr fidpin
b/w 285yr fidpin
.88-2.4 mi S DUPREE PARK
below outfall

LK.DUPREE (1980)
BALL PARK (1980)

N of BAYOU METQO 1.5 mi above mouth
of BAYOU METO

BAYOU METO AND FLOODPLAIN

SAMPLING DATA T!ABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLE
DEPTH

OP>02>2>001>

OO >

1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA"
0
<0.02
0.6
ND
0.07 0.25
0.23
0.24
0.07
ND-0.03
ND-0.64
ND-0.55
ND-0.17
ND-0.90
ND-0.03
0.22 0.36DU
ND-0.08
ND-0.06
0.228
<0.022
<0.012
<0.009

026205



SAMPLING
SAMPLING AREA LOCATION

MIDDLE IMPNDMNT A

SE of OX POND

E of OX POND

N of BAYOU METO 2 yr fidpln

biw 285 yr tldpin

A
A
A

[sNeNeNeNo NNl

BAYOU METO AND FLOODPLAIN
SAMPLING DATA TA'BLE FOR 2,3,7,8-TCDD (ppb)

SAMPLE
DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA

1988 DATA"

i

0
0
0

ND-0.02

ND-0.06

ND-0.13

ND-0.02
0.43

<0.010

0.05
0.2
<0.17

ND-0.32
ND-0.063
ND-0.13
ND-0.082
ND-0.83
ND-0.15
ND-0.052

026206



BAYOU METO AND FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLING SAMPLE I
SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA 1988 DATA*

S of BAYOUMETO 2 yrfidpin ND-0.054
ND-0.06
ND-0.01
1.08
ND-0.2
ND-0.06
ND-0.44
09
ND-0.22
ND-0.07
ND-0.16
ND-0.09
ND-0.062
ND-7.79
ND-0.14
ND-0.05
ND-0.06

PP>OO00P>P20P>PPrP>»000000

KELLOGG CREEK <0.1
SOUTH IMPNDMNT ND-0.052
ND-0.041
ND-0.026
ND-0.042
ND-0.044
ND-0.02
ND-0.02
ND-0.01
ND-0.04

b/w 285 yr fldpln

>> P> X>>>>

026207



SAMPLING AREA

SAMPLING
LOCATION

5 yr fidpin

Sof FEARS LAKE
(E of HWY 167)

BAYOU METO AND FLOODPLAIN

SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)

SAMPLE
DEPTH

XPXRP>PP22>22>200>» > 2> 2>

{

1979 DATA 1981 DATA 1983 DATA 1984 DATA 1987 DATA

1988 DATA"

<0.010
<0.011
<0.014
<0.007
<0.010
<0.008
<0.015
<0.005
<0.010
<0.012
<0.009

ND-0.06
ND-0.03
ND-0.04
ND-0.01
ND-0.06
ND-0.04
ND-0.02
ND-0.01
ND-0.03
ND-0.04
ND-0.04
ND-0.056
ND-0.05
ND-0.03

026208
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BAYOU METO AND FLOODPLAIN
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD {ppb)

SAMPLING SAMPLE

SAMPLING AREA LOCATION DEPTH 1979 DATA 1981 DATA 1983 DATA 13984 DATA 1987 DATA 1988 DATA"
A=0-3inch S = surface sample

B=3-6inch X = deep bottom sample

C =6-9inch

D =9-12inch

NA = not analyzed for 2,3,7,8-TCDD when TCDD < 1

() = non-isomer-specific TCDD concentration

ND = non-detectable at given detection concentration

DU = duplicale associated with sample: highest value shown
SP = split sample; highest value shown

* Highest value of sampling grid shown

** Samples taken at 6, 36, and 60 inches

[ 1 = number of grabs taken in sampling grid

NOTE: Samples taken prior to 1983 are pre-RI samples by EPA and ADPC&E.

Sampling protocols and exact locations for these pre-Ri samples are unknown.

026209



Lake Dupree




LAKE DUPREE
SAMPLING DATA TABLE FOR 2,3,7,8-TCDD (ppb)
SAMPLING SAMPLE
LOCATION DEPTH 1980 DATA 1984 DATA 1987 DATA 1988 DATA
BACKGROUND ABCD ND-0.023
(Vanberg Bivd.}
PERIMETER S NA(ND-0.3) [38]
QUADRANT 1 S NA(ND-0.3) [6]
(N end of lake) A 0.37
X 0.18
QUADRANT 2 S NA(ND-0.3) [6]
A 0.1
X 0.05
A 0.11
QUADRANT 3 S NA(ND-0.3) [6]
QUADRANT 4 S NA({ND-0.3) [6]
(S end of lake)
West shore - 0.228
A =0-3inch S = surface sample
B =3-6inch X = deep hottom samples
C =6-9inch
D =9-12inch

NA = not analyzed for 2,3,7,8-TCDD when TCDD < 1
() = non-isomer-specifc TCDD concentration

ND = non-detectable at given detection concentration
* Highest value of sampiing grid used
** Samples taken prior to 1983 are pre-Rl sampies by EPA and ADPC&E.

Sampling protocols and exact locations for these pre-RI samples are unknown.

[ 1= number of grabs in sample

026211
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